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Where experience counts 
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Member of the Owen Organisation 


If your design and production problems demand exceptional 
experience in sheet metal fabrication and assembly, call in 
Camelinat. 


Specialists in design and complete unit production. 
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E. CAMELINAT & CO., LTD., 
CARVER STREET, BIRMINGHAM 1 


Phone: CENtral 6755 (5 lines) Grams: Camelinat, Birmingham 
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can have ingots like mine! 


Just what the Buyer ordered, in fact. Whatever your requirements in Brass, WORKS: 
ST. STEPHENS STREET 
Gunmetal, Manganese Bronze, Aluminium Bronze, Phosphor Bronze or Lead ae 
oe ; . i ai LONDON: City Wall House, 79-83 
Bronze, our scientifically controlled production technique will give you Ingot Chiswell Street, Finsbury Square, 
wl. 


. : P . ° ° . Tel: Metropolitan 8831 
Metals exactly to specification. Keen prices, prompt deliveries, and excellent MANCHESTER: Chronicle Buildings, 
Corporation Street, 4 
Tel: Blackfriars 3741 
SWANSEA: Powell Duffryn House, 
Adelaide Street 


at consistently competitive prices... . Tel: Swansea 54035 


service have helped to build up our reputation. For the highest quality Ingots 





specify ingot metals by LEOPOLD LAZARUS 


LIMITED 


Members of the British Bronze and Brass Ingot Manufacturers’ Association. ON AJL.D. APPROVED LIST’ =x 
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An installation of ‘English Electric’ air-blast switchgear 
on the 132,000 volts system of the Central Electricity 
Generating Board. Important components of the circut- 
breakers are made from non-ferrous ingots supplied by The 
Wolverhampton Metal Co. Ltd. 





OF CONSISTENT RELIABILITY 


Non-ferrous metals have played a great part in the 
technical progress of the past half-century. Throughout 
our long service to industry, we have been privileged 
to specialise in the production of non-ferrous ingots, 
renowned for their consistent reliability and covering 
a steadily increasing range of applications. 


THE WOLVERHAMPTON METAL CO. LTD. ‘ Pat 
ranches at: London, Birmingham, 

Head Office and Works: WEDNESFIELD, STAFFS. Telephone: 31052 (7 lines) Manchester, Glasgow, Leeds, 

Also JAMES BRIDGE COPPER WORKS, DARLASTON ROAD, WALSALL: Telephone: WALSALL 5474 Cardiff, Newcastle-on-Tyne. 
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Intensive Research and Quality Control 
ensure that you can depend on the untformity of 


Unceasing research and strict quality 
control, at all stages of production, ensures 
that Intal Light Alloy Ingots can always 
be depended upon. The quality never varies. 
With over a quarter of a century’s 
experience and progress, Intal maintain 

all the newest techniques in scientific 
inspection, and make use of the most 
advanced instrumentation in ensuring that 
the Intal high standard of quality is 
consistently maintained. 


Light Alloy Ingots 


These illustrations are taken from the 
latest Intal booklet, giving much 
interesting information on alloy ingot 
manufacture. We shall be pleased to 
post a copy to executives on request. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone: Aylesbury 4242. Telex. 15/520 Cables: Intalloyd, Aylesbury 
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UNCOILERS 


shaping 
up to 


requirements 


These machines are examples 
from the extensive range of 
equipment built by 

The Head Wrightson 
Machine Company for steel 
and non-ferrous metal 
production and fabrication. 
In these fields, Head 
Wrightson machines are 
effecting significant 
economies and increased 
production. Our engineering 
and manufacturing 
resources are always 
available to deal with your 
special requirements. 


EDGE TRIMM 


RE-SQUARING AND 
UP-CUT SHEARS 


ERS AND SLITTERS 






THE HEAD WRIGHTSON MACHINE CO LTD 


COMMERCIAL STREET - MIDDLESBROUGH 
JOHANNESBURG 


LONDON 


TORONTO 


SYDNEY 


CALCUTTA 
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: mom “ATLAS 3 AMOL” 
SPEED WITH SAFETY. Atlas and Amol Bushings are T y+ & 
sound, close grained, tough yet free cutting. Being true 
rounds with cores concentric, they can be fed through PHOSPHOR BRONZE BUSHING 
automatics at high speed without damage to collets or 
undue wear on tools. CHILL CAST 


CHILL CAST. 1’ and 2’ lengths, 4” to 10” diameter “CENT- 0 - SPUN es e.T. ct St 


“C.T.C.’" (Close Tolerance Continuous Cast). 6’ to 7’ 

lengths, 4” to 4” diameter. ““CENT-o-SPUN,”’ parallel sided (Centrifugally Cast) (Continuous Cast) 
134” lengths, 5” to 114” diameter. CENT-o-SPUN flanged 

bushes to customers’ requirements. Our large stocks 

often enable immediate delivery. 


THE ATLAS METAL & ALLOYS CO. LTD. 


BRIDGE ROAD, COLLIERS WOOD, LONDON S.W.19. 


Phone: Mitcham 8241 Telegraphic Address: Aloyau, Souphone, London 








AUXILIARY ROLLING MACHINERY LTD. 


TIPTON 2617/18/19 


20” WIDE PULL THROUGH SLITTING LINE 


for slitting strip up to 14 gauge thick and at speeds 
up to 700 feet per minute. 
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<3) SCHLOEMANN 


@ Singly movable heads 
@ Jointly movable heads 
© Movable carriage 

© Charger and discharger 
© Prefill-water station 

© Pressure water station 
@ Control desk 


Photo: Courtesy of Jones & Laughlin Stee! Corp. Up to 1,200 tubes per hour « In operation in the U.S.A. 


Tubes of varying lengths and diameters can be tested automatically 
on SCHLOEMANN's new five-tube tester. Two standard models are 
available ~— one for tubes in. to 2 in. i. d., 17 ft. to 25 ft. long and 
another for tubes up to 4 in. i.d. and 50 ft. in length. Special design 
permits rapid change-over to different tube sizes. Maximum test 
ing pressure 1,500 PSI (25 ft. model), 2,300 PSI (50 ft. model). - 
Automatic defective tube assorting device can be furnished. Only 
one operator needed jet f f 


DOLLERY & PALMER LTD - 54, Victoria Street LONDON SW 1 .- Lydgate Lane SHEFFIELD 10 


HOT AND COLD ROLLING MILLS - COUNTERBLOW HAMMERS + HYDRAULIC PRESSES 





MONOMETER MELTING FURNACES 


ROTARY FURNACE 


SEMI ROTARY FURNACE 
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Our Agents in the British Isles 


MOFFAT & BELL LTD., 


170, Piccadilly, London, W.1 
Telephone: Hyde Park 9551 


466 Royal Exchange, 
Manchester 2 
Telephone: Deansgate 5131 


LINDEMANN I1,600-ton extrusion press 


for tubes and rods with up-to-date auxiliary equipment to cut dead 
time. 
Hydraulic billet and pressure disc loader in charging position. 


Billet and pressure disc are pushed into container by main plunger 
with low pressure over prefilling valve. Container is shiftable. 





LINDEMANN KOMMANDITGESELLSCHAFT - DUSSELDORF - GERMANY 


weenie F _— SROee. OR sisad bet ean 





COPPER 
ALUMINIUM atiaiiliinis 


& LIGHT ALLOYS y , 
er | 
Ne SENIER 













BRASS TURNING RODS 
qs to 8 ins. 


TUBES « SHEETS: WIRES: FLAT 
HEXAGON ~- SQUARE RODS 






IN BRASS - PHOSPHOR 
BRONZE & CoO. LTD. 
Screws -° Rivets and Small 


115-121, ST. JOHN ST. 
LONDON, E.C.1. 


Phone: CLErkenwell 5937 Grams: DAUNTING LONDON 


“Machined Parts 
Maxwell Frames 
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BOL?Ton’s 
H. C. COPPER 


EXTRUDED AND DRAWN 
SECTIONS 


Y EEE IRENE sae hha: 2 < 


aA | ! All shapes for electrical 
and other purposes 
~ * purp 


a / A —-—--—-— +--+ - 


<A” 


! 
1 
! 
| 
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BOLTON’S PRODUCTS include copper and 
= copper-base alloys in the form of wire and strand, 
bar and rod, sheet, strip and foil, 
iy busbars, commutator, segments 


and tubes. 





THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, Lancashire 
Telephone: Widnes 2022 


London Office & Export Sales Dept: 168 Regent St., W.1. 
Telephone: REGent 6427 























tt a c MAGNESIUM 


you get more than a metal from 


kind permission of the Daily Mirror 


(drawing by 


As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
In the British Commonwealth, there are thousands of blind people who . ° A 
have not the advantages of a welfare state. They are dependent on YOU on every aspect of magnesium technology 


and US—or Y —— through US—for success. We rely on their work and 
oodwill to produce so many of the primary products of the Metal we offer a complete service from 


ndustry. the Metal Industry owes them PITY and HELP. Your, gift = 
will help us to cure the sufferers and equip them for_a useful life. design to production 


PLEASE HELP—NOW , 
we sell magnesium andits alloys 


Giftsfwill be gratefully received by the 
we buy magnesium scrap 


Royal Co mmonwed | th Magnesium Elektron Limited 


Clifton Junction Manchester Swinton 2511 


S0 F ely fo l f h é B ll ( London Office: 5 Charles II Street SW1 ecenteant 1646 


Magnesium Elektron, Inc., New York 20, USA 








The Midlands Appeal, P.O. Box 251, Adderley Street, Birmingham, 9. 
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Two High, Three High and. 
Four High Rolling Mills — 1800 
Slitting Machines — 360 
Rotary Swaging Machines — 330 
Flattening Machines.— 360 


Straightening Mac} 
Guillotirz 
Wire Drawing 


Robertso 
design and 
to the forefro: 


ROBERTSON 






AAAI OIE é W & 7 320 
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ALD. A.R.B., and LA. 


CHROMIC and SULPHURIC ACID PROCESSES 
DECORATIVE SILVER ANODISING work of exceptionally long dimensions—A SPECIALITY 
24-hour service on repetition work. Free collection and delivery. 


ELECTRO-PLATING in Chrome, Nickel, Capper, Cadmium, Zinc, Silver, etc. _Chromating, 
Phosphating & alf other processes. 
" STOVE ENAMELLING. Cellulose Paint Spraying & Sand Blasting. 


ROBERT STUART (tonpvon) LTD. 


ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 * TRL: GULLIVER Sl Gn ai? 


Handbook of Ind ial El lati 
\ PU ANU M RF ireeterrean sheers ay a 








f TO ALL SPECIFICATIONS Facts, figures and formule for all who design, erect, main- 
ILFAR ALUMINIUM Co. Ltd tain or operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. 


ne 


by post 31s. 3d. 


CANLEY. COVENTRY — 
30s. Od. net. 
, L Ow | re a4 roy | from all ee ee it. Dorset House, 

















Heavy Electro Deposition 
of Chromium, Nickel 


RLS eS and Copper by 


Gir ory | Coeranns | WC WORKS Ze 
‘@/ A.LD. REGD. No. D.LARM 
i 8) 1s 7a. onan Aaa 
66-72, EYRE ST. SHEFFIELD - 1 AUTHY. No. A1/1268/39 Established 1920 
Telephone: 26771-2 Telegrams: PHONE 26771-2 18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 is now available at 
London * Port Glasgow * Huddersfield 


Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD: LONDON N.7 
NORTH 3025 TGA F43 











COST ACCOUNTING 
AND THE ENGINEER TT Se II] METALLURGICAL 


By KENNETH B. MITCHELL 
. E. A. Ollard, A.R.C.S., F.R.1.C., F.1.M., 
A.C.W.A., AFF. 1.W.M. and E. B. Smith x : PROGRESS 








This book sets out to explain cost accounting Facts, figures and formulae for all who One of the most time-consuming tasks for 
and how it operates to the engineer on the shop design, erect, maintain or operate electro- advanced metallurgical students and re- 
floor. The approach is simple and direct, the deposition plant, and for laboratory search workers is “Searching the 
a pF ———_ ba oa Bone workers who deal with plating solutions. literature.” This 3rd edition does this 
ment. Special attention is given to problems of Includes sections on water and drainage task brilliantly and comprehensively. 


budgeting and budgetary control 

10s. 6d. net. By post Ils. 4d. — of chemicals and plating-shop 
sting. 

Obtainable from booksellers, published by: 35s. Od. net. by post 36s. 5d. 


lliffe & Sons Ltd. Dorset House, on a bostection o> £ ee fe 


Stamford Street, London, S.E.1 


purifications of solutions, storage and 6s. Od., post free. 


From all booksellers, published by 
lliffe & Sons Ltd., Dorset House, Stamford Street 
London, S.E.1. 
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PRESSURE & GRAVITY ALUMINIUM & ZINC B.S.1004 
ALLOY 
DIE CASTINGS 





LONDON OFFICE: 
57, Chaldon Common Road, 


Chaldon, Caterham, 


Surrey 
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AUTOFILTER - DEPOLARISED - ROLLED - CAST & 


NICKEL ANODES € NON-FERREOUS CASTINGS L 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM - I6 
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The unique David Brown 
resources are emphasised 
in the illustration showing 
a thrust collar of 3 inches 
diameter alongside a large 
gear ring measuring 170 
inches diameter. Modern 
foundry techniques, _in- 
cluding both centrifugal 
and sand casting processes, 
together with rigid control 
of material composition 
ensure that first class 
quality associated with the 
name David Brown. A 
wide range of Taurus 
bronze’ specifications 
covers most _ industrial 
applications, complete de- 
tails being given in publi- 
cation F.302.1, available 
on request. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


FOUNDRIES DIVISION 


PENISTONE NEAR SHEFFIELD 


13 
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INGOTS 


for all putpodés 
INCLUDING THE MAKING OF 
HIGH GRADE CASTINGS IN 


GUNMETAL - BRASS - BRONZE 
AND ALUMINIUM 


JOHN ALLAN s Co(Glenpark) Ltd. 


Established 1898 
GLASGOW WORKS: GLENPARK RD, E.1. Tel: BRIDGETON 3841 (5 lines) 
BIRMINGHAM WORKS: FREETH ST., OLDBURY. Tel: BROADWELL 1325 (5 lines) 


LONDON: THOMAS ROAD, E.14. Tel: EASt 5411 
ALSO AT NEWCASTLE-ON-TYNE 


Grams: “ALLMETALS, GLASGOW” 
Grams: “ALLMETALS, OLDBURY”’ 
Grams: “ALLOYS, LONDON, E.14”’ 


NS, TT AE, A MEMBER OF THE METAL INDUSTRIES GROUP REELS REINA Ie 
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By the Highest Standards 


Performance at the upper levels of many human pursuits calls for exceptional 
qualities of mind and body. In evaluating these feats, the judgment should be on a 
similar plane—exacting—discriminating— entirely objective — conforming to the 
highest standards with no compromise. 
Without integrity a standard is valueless, for then there is 
no dependability to inspire confidence in its use. This is valid, 
not only for abstract but also for material standards, and 
the high reputation enjoyed by the British Standards 
Institution has been built on firm, authoritative 
specifications commanding general respect. 
Selection of a proprietary product as 
the basis for a British Standard is a noteworthy 
distinction which was granted to MAZAK when 
its production specification was accepted 
for B.S. 1004. (Zinc Alloys for Die Casting). 


MIAZ AIG 


The Standard by which others are judged 


(fu MPERIAL AL SMELTING } 





CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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The Jobbing Die-Caster 


OUNDRY managers of tied and jobbing die-casting plants face the same 

day-to-day problems, but inevitably these arise in a more acute form in the 

latter. Prominent among the operational factors determining the efficiency 
and profitability of production, according to H. R. Abram, in a recent address 
to the Slough Section of the Institute of British Foundrymen, is the maintenance 
of balanced machine-loading. For the tied plant, operating a limited number of 
dies on long, assured runs, the forecasting of future loads is relatively simple. It 
is otherwise in the jobbing plant, where short orders predominate and, in general, 
capacity must be offered for the whole weight- and size-range of die-cast parts. 
Having to operate many different sizes and types of machines reduces the extent 
to which standardization, however desirable in itself, can, in fact, be implemented. 
Again, forward loading over a period of months is rendered difficult by the need 
to fulfil small repeat orders for castings from existing dies at short notice. For 
the immediate future a particular machine may be underloaded, but by the time 
a new die for that machine is completed it is quite possible that the load may be 
abnormally heavy. 

Repercussions of world market conditions also tend to affect the contract die- 
caster severely, since a good half of his production is normally for the automobile 
industry, with its marked sensitivity to depressive influences. Die-casters devote 
much time and ingenuity to the setting-up of flow lines for the expeditious 
handling and finishing of components that are required in large quantities—say 
50,000 or more—spread over several months, but to operate production sequences 
of this kind with anything approaching efficiency it is necessary to maintain a 
constant throughput. If an export slump causes one customer to slash his require- 
ments from 1,500 to 600 components per week, the economics of the whole 
production line is thrown out of balance. 

Product standards issued by the Zinc Alloy Die Casters Association (which 
cover aluminium and magnesium, as well as zinc, alloys) are of very great value 
both to the trade and to the buyer of die-castings, providing the former with 
tolerance levels that are readily achievable with good shop practice, and the 
latter with criteria whereby to assess component design at the drawing-board 
stage. But whereas the tied plant is usually able to operate with a minimum of 
different alloy specifications, the contract die-caster, much as he may seek to 
do the same, finds that ultimately the customer’s requirements are paramount. It 
can, therefore, happen that five adjacent die-casting machines are operating on 
five different alloys. The segregation, under these conditions, of the several 
compositions of ingot, castings and, most important, of scrap metal, calls for 
unremitting attention at every supervisory level. Continual spectrographic 
analysis is the only possible way of assuring that all the specifications are being 
held without significant deviation. 

Adequate guarding of machines to prevent free metal cut-out from the dies is 
also a more serious problem in the jobbing shop than the tied foundry, for while 
it is a straightforward matter to design effective guards for tools that will operate 
continuously for long periods, it is not practicable to provide “custom-made” 
hoods to suit each of the dies, often large and complicated, that a jobbing die- 
caster operates. It is difficult to decide whether the better course is to provide 
some sort of guard, even if not 100 per cent effective, for every die, or, on the 
other hand, to train operators in basic safety measures with regard to 
difficult-to-guard dies, especially those having projecting core-pulling cylinders, 
and to fit guards only when their complete effectiveness can be assured. 
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Out of the 
MELTING POT 


TCHING of metal surfaces by 
ionic bombardment —a process 
hitherto of laboratory interest as a 
method of preparing specimens for metallographic exam- 
ination—has now, like so many other laboratory methods 
before it, been suggested for a more practical application. 
The job for which it has been proposed is that of etching 
of hard chromium deposits for the production of so-called 
porous chromium on surfaces such as those of the cylinder 
bores of internal combustion engines. The particular 
feature of the new process is that the bombarding ions, on 
their way to the surface to be etched, are passed through a 
screen so as to form a pattern on the surface. The surface 
to be etched is placed in a vacuum chamber to which argon 
is admitted to give a pressure of 10 to 50 microns of 
mercury. The article to be treated is connected as the 
cathode to a direct current source having a potential of 
about 7,000 V. An aluminium plate (or an axially-placed 
rod in the case of a cylinder bore) is connected to the same 
source to form the anode. A screen, perforated with the 
pattern it is desired to produce, is connected to the 
negative terminal of the voltage source and is placed at a 
distance from the surface to be etched which is less than 
the mean free path of the ions under the operating con- 
ditions. This means that the ions which pass through the 
perforations in the screen will travel in straight lines 
between the screen and the surface to be etched, with the 
result that an exact reproduction of the pattern of the 
perforations in the screen will be etched into the surface. 
Under typical operating conditions (7,000 V, a current of 
6 mA in an atmosphere of argon at a pressure of 
25 microns of mercury and with an etching time of 
30 min.), the depth of the etched areas will be approxi- 
mately 50 micro-in. In addition, the ionic bombardment 
has a secondary effect, which results in the development 
of fissures which extend between the etched areas across 
unetched areas of the surface. 


In Practice 


XCEPT, of course, in examina- 
tions, it will often be found useful 
in dealing with a question to 

answer it with another question. Really original questions 

that are really worth answering carefully and to the point 
being few and far between, the chances are that the 
particular question you are considering has been asked 
and, if possible, answered before. The chances likewise 
are that such answer or answers that had been given could, 
like the question, not have been all that epoch making, 
since they had clearly not gained any wide currency which 
would have succeeded in preventing the question now 
being asked again. In the circumstances, modesty might 
well be the better part of enthusiasm, and a decision that 
one is unlikely to find a better answer might be the means 
of saving a good deal of what is bound to be largely 
duplication. A less self-effacing but no less critical attitude 
would reflect some criticism upon the question—assuming, 
that is, that it is not an examination question or something 
that has been asked by the managing director. If any such 
criticism is reflected on the question, it may in due course 
show it up as badly formulated, inept, incapable of being 
answered, or, worse still, quite useless even when it has 


Why Ask ? 


been answered. Thus, turning from the general to the 
particular, it seems that some of the questions that have 
been asked, and are still being asked, about research 
partake to some degree of one or other of the above charac- 
teristics. They include questions as to whether enough 
is being spent upon research, and questions as to how 
much research should be done. Taking the opportunity 
of answering a question by another question, one might 
usefully ask, what research? Research is not a commodity 
of which one can have more or less. As work, it can 
admittedly be multiplied, but, surely, doing more work 
in these time- and labour-saving days is an anachronism. 
The need for asking what, rather than how, is strikingly 
illustrated by a commentator on the aluminium industry, 
with all its massive research and development activities, 
finding himself recently pointing to the need for light alloy 
equivalents of the consumption-boosting plastics hoola- 
hoops. 


Some 


NE puzzling aspect of the imper- 
Connection 


fectly understood phenomenon of 
cold brittleness exhibited by some 
metals and alloys is the relation, if any, between brittle 
fracture and twinning. Without giving a final answer, 
recent experimental work by the Russian investigators, 
N. N. Davidenkov and T. N. Chuchman, has added 
several significant facts that should be of considerable 
value in any ultimate summing up of the problem of cold 
brittleness. The main conclusion from them is that 
twinning, which is a characteristic feature of the deforma- 
tion of face-centred cubic metals, is a factor which 
undoubtedly favours brittle fracture. This is indicated by 
the previously known identity of the critical temperatures 
of twinning and brittle fracture, which was again confirmed 
by notched bar impact tests. Other evidence is provided 
by the fact that the presence of a twinned structure in 
plastically-deformed specimens raises their critical tem- 
perature as compared with that of specimens similarly 
deformed but under conditions in which no twinning 
occurred. Further evidence is provided by the location of 
twinning along lines of potential growth of brittle fracture 
cracks, and also by the indications of stress concentration 
effects at the ends of twinning bands. On the other hand, 
experiments showed that even under the severest conditions, 
the occurrence of twinning need not invariably mean the 
occurrence of cold brittleness. Thus, in the case of 
tantalum, impact tests on notched specimens, cooled down 
to temperatures as low as the temperature of liquid helium, 
failed to develop brittle fracture in spite of the develop- 
ment of a twinned structure. Similarly, smooth specimens 
of Armco iron, impact tested at progressively lower 
temperatures, showed an increasing amount of twinning 
yet did not exhibit brittle fracture at temperatures down 
to — 196°C. Davidenkov and Chuchman sum up by saying 
that although twinning does favour brittle fracture, it is 
not, on its own, a condition sufficient as a cause of brittle 
fracture even at low temperatures, high impact velocities, 
and in the presence of notches. There are at present no 
grounds for considering twin- 

ning to be a necessary pre- J : 

requisite of all cases of brittle ¢ 

fracture. 
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TUNGSTEN 


Fabrication of Refractory Metals 


By W. L. BRUCKART 


(Continued from METAL INDUSTRY, 30 January, 1959) 


ECHANICAL joints are the 
M easiest joints to make in 

molybdenum. They can be 
accomplished by riveting, as shown in 
Fig. 22a, or by a system of “stitching,” 
which can be accomplished by drilling 
or punching holes in the edge of sheet 
and threading wire through the holes 
to make a “seam.” Molybdenum rivets 
are available in a variety of shapes and 
sizes, and cold upsetting is readily 
accomplished on rivet diameters of 
‘sin. or less. On diameters greater 
than +s in., the same general tech- 
niques for deformation apply as has 
been outlined previously. 

Sections of molybdenum sheet also 
have been successfully riveted together 
using 0-5 per cent titanium-molyb- 
denum alloy rivets. In this procedure, 
the rivets are hot-headed to conven- 
tional size, and the pieces to be riveted 
together are drilled and countersunk. 
The riveting operation is accomplished 
using a 75 kVA, three-phase, low 
frequency changer Federal spot weld- 
ing machine. Elkonite or pure 
tungsten electrodes are used because 
of their resistance to distortion. The 
rivet is preheated at an approximate 
temperature of 870°C. and a total pre- 
liminary pressure of 1,600lb. When 
the maximum predetermined preheat 
temperature of 870°C. is reached, and 
the rivets are at red heat, an additional 
pressure of 600 lb. (forging) is super- 
imposed, effectively upsetting the rivet 
and forcing it down to fill the counter- 
sink. Subsequently, the heads may be 
micro-shaved to obtain a smooth finish. 

In Fig. 22b, a section of such an 





assembly is shown. The outer surfaces 
of the assembly were subsequently 
coated to afford elevated temperature 
protection against oxidation. 

Use of nuts, bolts, and screws is a 
standard joining technique which is 
adaptable to molybdenum. Screws, 
nuts and bolts can be manufactured of 
molybdenum, and can be used on 
molybdenum. Since molybdenum tends 
to gall itself, freedom for loosening and 
tightening of joints by such a tech- 
nique will not be as great as would be 
expected in similar joints made from 
steel or brass. Nevertheless, this is a 
very useful technique, particularly for 
high temperature assemblies. Where 
low temperatures are involved, steel 
screws can be used, since these do not 
tend to gall molybdenum quite so 
readily. 

In some instances, molybdenum 
sections may be joined by shrink 
fitting, particularly where molybdenum 
is joined to some other material, such 
as steel (which has a much larger 
coefficient of expansion). 

Molybdenum bonds well to glass and 
similar materials, using standard 
techniques. 

Brazing is readily accomplished in 
molybdenum, using a number of 
materials. Where requirements call 
for leakproof joints, and yet a large 
measure of ductility is required, braz- 
ing is the only method currently known 
for joining molybdenum. Since brazing 
involves elevation of the temperature 
of the metal to be brazed, as well as 
the metal to do the brazing, one must 
consider the end application as well as 


[Courtesy 
Marquardt Aircraft Co. 


Left: Fig. 22a— 
Molybdenum riveted 
to a cobalt-base alloy 


Right: Fig. 22b— 
Joint shown in cross- 
section 


the brazing material. In Table IV are 
listed a number of acceptable brazing 
materials which have been used to join 
molybdenum. It can be seen from an 
examination of Table IV that brazing 
temperatures ranging from 620°C. to 
1,900°C. or more are represented in 
the list of available materials. Thus, 


TABLE IV—BRAZING METALS FOR 
MOLYBDENUM AND TUNGSTEN 








Liquidus 
Brazing Metals Temperature °C. 

Ag 960 
Cu 1080 
Ni 1455 
Pd | 1571 
Pt 1770 
Ag-Cu-Zn-Cd 620-700 
Ag-Cu-Zn 720-790 
Ag-Cu 780 
Ag-Mn 970 
Ni-Cr-B 1065 
Ni-Cr-Fe-Si-C 1065 
Ni-Cr-Mo-Si 1150 
Ni-Ti 1290 
Ni-Cr-Mo-Fe-W 1300 
Ni-Cu 1350 
Ni-Cr-Fe 1430 
Pd-Ni 1205 
Pd-Fe 1320 
Pd-Ag 1320 
Co-Cr-Si-Ni 1400 
Co-Cr-W-Ni 1430 
Mo-Ru 1900 
Mo-B 1900 
Cu-Mn 870 
Nb-Ni 1190 














A—inconel cladding 


B—Molybdenum alloy sheet. 


C—Nicke! braze alloy. 


{Courtesy Westinghouse Electric Corp. 
Fig. 23a-—Cross-section of clad molybdenum nozzle vane 


one has a selection depending upon 
end use. 

However, it is well to note that the 
recrystallization temperature of molyb- 
denum is a factor to be considered in 
the selection of brazing alloys. This, 
then, limits the selection of brazing 
alloys for molybdenum to those which 
will braze at temperatures less than 
1,040°C. If the hot-cold work struc- 
ture of molybdenum must be retained, 
and service temperatures are sufficient 
that pure molybdenum would be 
recrystallized, the molybdenum - 0-5 
titanium may be used as the material 
for fabrication, and in this case brazing 
temperatures up to 1,230°C. or 
1,260°C. may be selected. If higher 
temperatures are required for service 
than can be met with molybdenum-0-5 
titanium alloy in the unrecrystallized 
state, then molybdenum-50 tungsten 
alloy might be useful, but not very 
much intormation is available on this 
material. Long times at extreme tem- 
peratures will recrystallize even this 
alloy, and thus, if service temperatures 
are of the order of 1,480°C. or higher, 
one must expect that the fabricated 
assembly will be recrystallized and, 
therefore, a brazing alloy must be 
selected which will not melt when 
alloyed with molybdenum (as it un- 
doubtedly will at the joint) until some 
temperature above that for which 
service is expected is reached. 

Since molybdenum has an extremely 
low coefficient of thermal expansion, 
this must be taken into account in 
the design of brazed joints. This is 
particularly true when the brazing 
metals themselves have coefficients of 
expansion three to four times that of 
molybdenum. Brazing design generally 
calls for joint thicknesses of 0-001 in. 
to 0-002 in., with no joint greater than 
0-005in. Brazing is generally con- 
ducted in a furnace in which the 
atmosphere can be some inert gas 
(argon, helium, etc.), or hydrogen, or a 
vacuum. The surface to be brazed 
must be carefully cleaned, as described 
in a later section of this article. The 
use of any atmosphere for furnace 
brazing requires that the dew point be 
extremely low, of the order of —75°C. 
This is particularly true where molyb- 
denum-0-5 titanium is involved, or 
where the brazing alloys contain 
titanium. Experimental furnace braz- 
ing has been conducted on molyb- 
denum parts weighing up to 50 Ib., and 
has been successful. 

Conventional oxy-acetylene torch 
brazing is also practised on molyb- 


[Courtesy 
Cleveland Tungsten 


Top right: Fig. 23b— 
Brazed molybdenum 
joints 


[Courtesy 
Marquardt Aircraft Co. 


Right: Fig. 24—One- 
half of spun cup 
produced from fusion- 
welded molybdenum 
-0.5 per cent titanium 
panels 


denum, and in this case commercial 
fluxes such as those used for silver- 
based or copper-based brazing alloys 
are used. For alloys melting up to 
1,430°C., a flux of 50 per cent 
“Eutector 189” and 50 per cent calcium 
fluoride, mixed with alcohol and used 
in conjunction with a pre-coating of 
“Handy Flux,” will give fair protection 
to molybdenum. Efforts are still under 
way in the laboratory to give good 
protection for brazing alloys which 
melt above 1,100°C. 

Induction brazing and resistance 
brazing are also practised on molyb- 
denum. These are generally limited to 
small parts such as are manufactured 
in great quantity by the electronics 
industry. Two examples of brazed 
molybdenum parts are shown in 
Figs. 23a and 23b. 

An advantage of brazed joints over 
welded joints is that they provide the 
ability to join molybdenum to metals 
other than molybdenum without suffer- 
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ing the embrittlement which generally 
develops at fusion welded joints, par- 
ticularly where there is a high degree 
of alloying. 

One class of joints which can fall 
either under the heading of brazed 
joints or welded joints is properly 
termed braze-welded joints. These 
joints are made by using silver, copper, 
or nickel] foil laid between two pieces 
of molybdenum, and the joint con- 
summated by the use of a spot welder 
or a seam welding machine, which 
applies pressure and causes some 
fusion to take place at the joint, to a 
degree greater than that which would 
take place in a furnace-brazed or 
torch-brazed joint. There are advan- 
tages to joints of this type, because 
they prevent the recrystallization of the 
molybdenum yet can be performed on 
a welding machine. The high degree 
of thermal and electrical conductivity 
of the molybdenum allows the heat to 
be concentrated in the brazing foil, 


TABLE V—WELDING DATA FOR REFRACTORY METALS* 





Operation 


Molybdenum 


Tantalum &: Niobium 





Tungsten Electrode, diameter 
Voltage, D.C. 

Arc Length 

Welding Current, amp. 
Welding Speed, in min. 

Filler Rod 

Preheat 

Argon or Helium Flow, ft® hr 


(also static, dry box) 





* Published welding data are not available for tungsten and rhenium. 
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and the high strength of the molyb- 
denum generally results in minimum 
deformation of the molybdenum itself 
and allows the joint material to be 
deformed greatly as a result of the 
welding pressure. 

Fusion welding is an art that is 
rapidly becoming useful in its applica- 
tion to molydenum. Ductile fusion 
welds have been obtained in molyb- 
denum sheet up to vs in. thickness. 
Requirements for satisfactory fusion 
welds in molybdenum are as follows: 
scrupulous cleanliness (mechanical and 
chemical), careful preparation of 
parallel edges and adequate jigging for 
restraint, excellent gas coverage for 
shielding (leading and lagging and 
underneath), high speed welding with 
rapid cooling (use of chills very close 
to the work). 

Tooling and techniques for welding 
molybdenum are essentially the same 
as those used for welding titanium. 
Molybdenum is considerably more 
sensitive to changes in weld variables, 
and to embrittlement of both the weld- 
ment and heat-affected zones. Weld 
cracking is also a problem. Most suc- 
cessful welds are accomplished with 
arc cast molybdenum rather than 
molybdenum consolidated from the 
powder metallurgy state by sintering. 
Fig. 24 is a photograph of a molyb- 
denum-0-5 titanium panel which was 
fusion welded and subsequently formed 
by spinning to a dish shape. One 
half of the piece is shown. The molyb- 
denum-0-5 titanium alloy appears to 





have better welding properties than 
unalloyed molybdenum. The same 
has been reported for molybdenum 
containing slightly higher than normal 
carbon (preferred ranges for weldable 
molybdenum might contain carbon as 
high as 0-05 per cent). General heliarc 
welding data are given in Table V. 
Another welding technique which is 
becoming more popular with molyb- 
denum is that of spot welding or spot 
seam welding. The difficulty in this 
case has been one of the electrical 
conductivity and thermal conductivity 
of molybdenum, which has caused 
demands for extremely high power. It 
will be recalled that molybdenum melts 
at a very high temperature (2,627°C.), 
and has 50 per cent of the thermal heat 
transfer property of copper, and 33 per 
cent of the electrical conductivity of 
copper. In addition to this hurdle, 
the development of ductility in a spot 
welded or a spot seam welded joint has 
been difficult to attain owing to the 
general brittleness of recrystallized or 
cast molybdenum. Spot welding limits 
are probably of the order of 0-060 in. 
thickness, but they are not well estab- 
lished at this time. This is an area of 
development which is not anywhere 
near standardized. An example of the 
development of a spot welded joint is 
shown in Fig. 25. Such a joint has 
reasonable strength, but is generally 
not subject to further deformation. 
Ultrasonic welding for welding molyb- 
denum is now under investigation. 
While the commercial application of 


[Courtesy 
Westinghouse 
Electric Corp. 


Left: Fig. 25—Formed 
and welded molyb- 
denum component 


Right: Fig. 26— 
Microstructure of 
ultrasonic weldment 
in molybdenum 
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this technique is not to be considered 
for some time, an example of such a 
joint is shown in Fig. 26. 


Annealing 

Molybdenum does not undergo any 
phase transformation, as does steel, 
and since all of its alloys are solid 
solutions in which no precivitation 
hardening or ageing treatment takes 
place, the properties must be developed 
by working, by alloying, and by heat- 
treatment, which is limited to stress 
relieving and recrystallization. It is 
important that a differertiation be 
made between stress relieving and 
recrystallization. Stress relieving does 
not alter the apvearance of the micro- 
structure, but does produce a notice- 
able softening and an_ increased 
uniformity in properties. Recrystal- 
lization is another word for complete 
anneal. The product is in the dead 
soft state, and in the case of molvb- 
denum this is undesirable if ductility, 
shock resistance and general handling 
are to be required of the material 
following its anneal. 

Common practice in stress relieving 
pure molybdenum is to heat it for 
l4hr. at 930°C. The time can be 
varied by as much as 30 min. either way, 
and the temperature by as much as 30° 
either way. It is best to use a hydrogen 
atmosphere, or inert gas furnace. 
Vacuum annealing is quite satisfactory. 
For molybdenum-0-5 titanium alloy the 
proper stress relieving treatment is 
14 hr. at 1,100°C., under the same 
conditions as for pure molybdenum. 
If adequate supervision is feasible in 
the shop and _ shorter times are 
required, temperatures as high as 
1,010°C. for pure molybdenum and 
1,180°C. for molybdenum-0-5 titanium 
alloy may be used, provided the 
annealing time is cut to between 5 and 
15 min. 

Recrystallization is generally to be 
avoided, but where recrystallization is 
called for it can be accomplished in 
pure molybdenum at 1,040°C.-1,100°C. 
or higher for a period of 1 hr. or less. 
In molybdenum-0-5 titanium alloy the 
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temperature requirements are some 
200°C. higher. Extremely large sec- 
tions of bar stock for forgings, on 
which very little work has been done, 
may require temperatures. as high as 
1,540°C. for recrystallization in 1 hr. 
In such cases, it is best to determine 
the recrystallization practice recom- 
mended by the supplier of the material. 


Cleaning and Surface Treatment 


The cleaning of molybdenum may 
be accomplished in any one of several 
ways, as it often becomes necessary to 
do at some stage in fabrication of 
molybdenum objects. The simplest 
means of cleaning molybdenum are 
mechanical: grinding, polishing, or 
some other method of abrasion. It is 
practicable to surface grind rectangular 
bar shapes and molybdenum sheet, and 
to centreless grind molybdenum 
rounds. 

As an alternative, chemical cleaning 


may be accomplished, as is commonly 
done in the mill. A fused salt bath is 
used, such as sodium nitrate-potassium 
nitrate, sodium hydroxide, or sodium 
hydride. These baths are most often 
operated at temperatures of 400°C. to 
600°C. The object to be cleaned is 
immersed for a period of approxi- 
mately 30sec. The actual time is 
determined by trial. 

Another chemical technique which 
will provide a clean metallic surface, 
free from inclusions which might have 
become embedded during forming 
operations, is acid cleaning. This is 
accomplished by nitric acid, or a 
mixture of potassium dichromate and 
sulphuric acid (glass cleaning solution). 
In addition, a 25 per cent solution of 
sodium hydroxide plus 5 per cent 
potassium permanganate may be used 
at 80°C., but it is not so effective as 
the fused salt bath. In addition, where 
oxide has formed but is not mechan- 


Sales manager of the Foundry and 
Engineering Divisions of Armstrong 
Whitworth (Metal Industries) Limited, 
Mr. Kenneth Walkington has com- 
menced a tour which will take him to 
Africa, India, Hong Kong, Singapore, 
Australia, and New Zealand in the 
space of a little under two months. 
The purpose of the tour is to investi- 
gate the export sales position regarding 
the company’s crushing plant, castings, 
and general engineering products. 

Assistant managing director of the 
Steel Company of Wales, Mr. W. F. 
Cartwright has been appointed a 
director of the Davy and United 
Engineering Company. 

It is understood that Mr. Brian E. 
Langstone has been appointed to the 
board of Wright, Bindley and Gell 
Limited. Mr. Langstone has been a 
director of the subsidiary company, 
LP-Gas Equipment, for several years. 


As from the first of this month, Mr. 
P. G. Smyrk joins the board of 
Johnson, Matthey and Company Ltd., 
and becomes a joint managing director 
of the company. Mr. Smyrk has 
hitherto been the manager of the 
export division of the company, and a 
director of several of its overseas sub- 
sidiaries. 

Managing director of Projectile and 
Engineering Company Limited, and 
chairman of their sales company, 
Peco Machinery Sales (Westminster) 
Limited, Mr. A. J. Chambers, M.B.E., 
has left for Delhi, accompanied by 
Mr. E. Gaspar, the company’s chief 
designer. It is their intention to spend 
a week in India, studying the market 
for injection moulding machines and 
die-casting machines, and they will 
then travel on to Australia. Their 
return journey will be via the United 
States, where they will stay for a short 
time studying the latest developments 
in their particular industry. 


Well known ffor the extensive 
research work which he has carried 
out in the field of metal physics while 
with the Research Department, Metals 
Division, Imperial Chemical Industries 


Limited, Dr. Trevor Lloyd Richards, 
B.Sc., Ph.D., F.I.M., F.Inst.P., has 
been appointed Reader in Physical 
Metallurgy at the Birmingham College 
of Technology. 


Following the retirement of Mr. 
J. A. W. Gibson on account of ill- 
health, Mr. A. M. R. Sylvester has 
been appointed secretary of the British 
Metal Corporation. Mr. E. F. B. 
Nunns, formerly accountant and acting 
secretary, has been appointed con- 
troller, and Mr. M. K. James has been 
appointed accountant. 


Appointed a director of Thos. Firth 
and John Brown Limited, Mr. H. W. 
Kirkby joined the company in 1932 
and was appointed a director of its 
subsidiary, the Firth-Derihon Stamp- 
ings in 1952, and a deputy manager of 
the Brown Firth Research Laboratories 
in 1956. He is also a director of Firth- 
Vickers Stainless Steels. 


Owing to the continued expansion of 
the Foundry Services group, Mr. E. 
Weiss has relinquished his position of 
managing director of Foundry Services 
Limited in order that he may be able 
to give more time to directing the 
parent company, Foundry Services 
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ically embedded, vacuum or hydrogen 
atmosphere heating will result in a 
chemically cleaned surface. This must 
be done quite hot, in the region of 
820°C. or higher. 

It may become necessary to prepare 
a molybdenum object for plating. In 
such a case the following procedure 
has been used successfully at Battelle 
Memorial Institute :— 

(1) Mask the edges and rack the 
piece. 

(2) Immerse in 1:1 by volume nitric 
at 27°C. for 15-30 sec. 

(3) Rinse in cold running water. 

(4) Etch anodically for 3 min. at 
1 amp/in? at 27°C. in the following 
bath: 100gm/L chromic acid (CrO,) 
and 10 gm/L_ sodium chromate 
(Na.CrO,.4H,O) using stainless steel 
cathodes. 

(5) Rinse in cold running water. 

(6) Plate. 

(To be concluded) 


International Limited. Dr. D. V. 
Atterton has been appointed managing 
director of Foundry Services Limited. 


In succession to Mr. J. Woolman, 
who has retired as manager of the 
Brown Firth Research Laboratories 
and as a local director of Thos. Firth 
and John Brown after 30 years’ service, 
Dr. F. W. Jones has been appointed to 
these positions. 


It has been announced that The 
Hon. J. Kenneth Weir, C.B.E., has 
been elected a director of the Inter- 
national Nickel Company of Canada 
and a member of its advisory com- 
mittee. 


Assistant managing director of 
Fescol Limited since 1951, Mr. F. B. 
Strachan has now been appointed 
managing director. He succeeds Mr. 
R. E. Wilson, who has retired. 





Metal Statistics 


ECENTLY published _ by 
American Metal Market is the 
annual statistical booklet 

entitled “Metal Statistics 1958.” This 
5lst edition contains the usual assort- 
ment of statistical information on 
ferrous and non-ferrous metals, and 
miscellaneous economic subjects. 

As has been the practice in each 
succeeding annual edition, new subjects 
and statistics have been incorporated, 
the following new tables being added: 
World Production of Chromite; World 
Production of Bauxite; Shipments of 
Aluminium Foil in U.S. and Imports 
from Canada; Connellsville Foundry 
and Furnace Coke Prices. 

This book is obtainable from 
American Metal Market Co., 18 Cliff 
Street, New York 38, N.Y., U.S.A., 
price $3.50. 
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Light-Fast Organic Dyes for Anodizing 


By Dr. R. C. SPOONER 
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(Concluded from METAL INDUSTRY, 23 Fanuary, 1959) 


coatings depends upon many 

variables. These include choice 
of suitable dye, the conditions of 
dyeing, and also the anodizing and 
sealing processes, the overcoating used, 
if any, the exposure environment, and 
the extent of maintenance. 

The selection of a dyestuff with a 
light-fastness adequate for the service 
application is most important. It is 
estimated that well over 300 dyestuffs 
are available for use with anodic films. 
A light-fastness assessment is available 
for most dyes in the terms of the 
previously described 1 to 8 rating 
based on blue cloth standards. The 
maximum rating of 8 includes some 
dyes with much better fastness than 
this test indicates. Certain dyes can 
be exposed for up to 2,000-3,000 hr. 
and, in spite of an early break, still 
retain adequate colour for satisfactory 
use. The correlation of such results to 
outdoor exposure behaviour is usually 
valuable, but requires confirmation 
prior to commercial application. With 
a few red dyes, low Fade-Ometer 
ratings may give poor agreement with 
their good outdoor behaviour. Not 
only the light but also the heat and 
wash-fastness may be pertinent to the 
required performance in the intended 
application. 


Factors Affecting Dyes 


The concentration, temperature, and 
PH of the dye solution,” and treatment 
time, affect the colour and its light- 
fastness to a degree that depends upon 
the specific dye employed, e.g. the 
light-fastness of Aluminium Green 
GLW was found to be higher when a 
dyeing temperature of 25°C. was 
employed than when the normal 60°- 
65°C. value was used. It appears that, 
as a general rule, the deeper the 
coloration the greater is the light- 
fastness and, thus, where possible, 
dyeing to the maximum depth of 
colour is suggested to secure the best 
light-fastness. 

The choice of alloy and anodizing 
conditions will influence the _light- 
fastness. Anodic films vary in their 
optical and other characteristics from 
alloy to alloy. The coating formed on 
a high-silicon-containing alloy is a 
grey to black colour, depending upon 
the film thickness, while that produced 
on a high purity alloy (99-7 or higher 
per cent aluminium) has a bright, 
transparent, silvery-grey appearance. 
The higher radiation absorption prop- 
erties of the former may increase the 
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rate of deterioration and decoloration 
of the organic dye molecule and lower 
the light-fastness slightly below its 
value on a coating of the latter type. 

In one experiment, panels of the 
three alloys:—super-purity (99-99 per 
cent aluminium). anodizing sheet 
(B.S.1470-N3) core with commercial 
purity, B.S.1470-1C (U.S. 1,100 type) 
cladding, and B.S.1475-N21 (5 per cent 
silicon), were anodized and coloured 
under similar conditions with a black 
or red dye, both of excellent light- 
fastness, and exposed in a Weather- 
Ometer (without use of water spray) 
for 3,000 hr. and outdoors for 68 weeks. 
With both dyes, and under both 
exposure conditions, the best light- 
fastness was found on the super-purity 
panels. No significant difference was 
noted between the other two alloys in 
the Weather-Ometer test, but the 5 per 
cent silicon material showed poorer 
light fastness during outdoor exposure. 

The kind of electrolyte is an impor- 
tant factor in producing dyed anodized 
materials. Comparison of the light- 
fastness of chromic acid films with 
sulphuric acid coatings, dyed under 
similar conditions, has confirmed the 
results reported in the literature®-*:5 
that the former are less light-fast. This 
comparison ignores the effect of less 
thickness in chromic acid coatings. 
Brace and Peek® have shown that much 
thicker coatings (0-0004 in.) can be pro- 
duced emvloying a modified chromic 
acid anodizing process, and that the 
light-fastness of such dyed films is 
improved and is, in fact, only slightly 
lower than that of sulphuric acid films 
of equivalent thickness. They have 
also reported that this type of anodic 
film dyes readily, and produces an 
attractive opaque appearance quite 
distinct from that of sulphuric acid 
coatings. The light-fastness increases, 
as expected, with greater film thick- 
ness, and is influenced by the sealant 
employed. 


Film Thickness 


The thickness of film for dyed 
anodic coatings to ensure satisfactory 
light-fastness during outdoor exposure 
is indicated by various  svecifica- 
tions;7*.21° these specify thickness of 
0-0008 to 0-001lin. Increased coating 
thickness contributes greatly to the 
corrosion- and weathering-resistance 
of anodic films, and this effect would 
be expected to assist in maintaining 
the initial appearance of coloured as 
well as non-coloured coatings. Several 
tests with dyes of different degrees of 


light-fastness have shown, in every 
case, that the fastness to Weather- 
Ometer exposure is greatly improved 
by use of thicker coatings produced by 
anodizing for 60 min. instead of 30 min. 
In the case of Aluminium Red GLW, 
the exposure period required to cause 
failure was increased from 516 to 
2,400 hr. Similar trends were found 
with panels exposed outdoors, but the 
improvement due to the thicker coating 
was less striking and less consistent. 
The results were secured using satura- 
tion dyeing (20 min. at 65°C.) and the 
much darker colour thus obtained with 
the thicker films increased the period 
of exposure required to produce 
“severe fading.” 

Variations in sulphuric acid anodiz- 
ing conditions, such as concentration, 
current density, degree of agitation, 
temperature, etc., may have small but 
appreciable effects on the light-fast- 
ness. Raising the temperature from 
21° to 25°C. will darken the colour of 
the dyed film, due to greater porosity, 
and in some cases increase the light- 
fastness. 


Sealing 


The sealing operation is of funda- 
mental importance in producing anodic 
coatings with the required corrosion 
resistance and, if dyed, with improved 
light-fastness. The two sealants com- 
monly employed with dyed coatings 
are water and nickel acetate (or cobalt 
acetate) solution. The choice between 
these will depend upon the dye 
employed. Water sealing affects only 
slightly the colour shade and, with 
some dyes, gives better light-fastness. 
Nickel acetate sealing, as mentioned 
earlier, may change the shade slightly, 
due probably to the formation of a 
nickel-dye complex, and should be 
restricted to those dyes where it pro- 
duces light-fastness higher than that 
obtained with water sealing. It is well 
known that the sealing time, tempera- 
ture, and pH of the sealant are also 
critical factors in the operation. A 
variant of the sealing procedure in 
order to minimize “chalking” is to first 
“fix” the dyed coating with a short 
immersion in a nickel or cobalt acetate 
solution at a temperature of about 
70°C., slightly above the dyeing tem- 
perature, followed by water sealing 
under normal conditions." 

The usefulness of other salt solu- 
tions as sealants to increase the light- 
fastness has been investigated by 
Speiser.12 Lead acetate, copper sul- 
phate, or chromic sulphate salt baths 
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were found to be moderately advan- 
tageous with some dyes. The possible 
value of potassium dichromate solution 
(50 gm/L.) sealing is also of interest, 
because of the superior corrosion 
resistance of the sealed oxide coating 
that is produced. However, the colour 
of this sealant usually modifies the 
shade of the dyed colour in an undesir- 
able manner. The effect is less 
pronounced with red and orange 
colours, and can be reduced further 
with little or no loss of corrosion resist- 
ance by use of a more dilute solution. 

Dichromate sealing was found to 
increase about three-fold the light- 
fastness of three red dyes, Calco Red 
SCN, Calcochrome Alizarine Red S. 
Conc., and Alizarine Red S. Conc. The 
above results were obtained on Fade- 
Ometer exposed panels, and no out- 
door exposure results are available. 
However, the use of corrosion-inhibit- 
ing salt solutions as sealants appears to 
have important advantages for dyed 
panels exposed outdoors, and warrants 
further study. 

Lacquer or wax overcoatings on 
dyed anodic films initially were used 
to maintain the surface appearance 
against damage during shipping and 
erection. The development of non- 
yellowing, clear lacquers with improved 
weather-fastness has made it possible 
to obtain additional light-fastness by 
application of thick lacquer coatings 
with a service life, depending upon 
exposure conditions, of several years. 

The effect of exposure conditions 
and the maintenance provided on the 
light-fastness of dyed anodic coatings 
is more important than is often 
realized. Variations in sunlight, rain- 
fall, and temperature, will affect this 
relationship. Another factor is the 
amount of atmospheric contamination, 
such as soot, dust and sulphur gases, 
which are found in urban and indus- 
trial environments. These will tend to 
mask the colour, and also produce a 
slow but appreciable weathering attack 
which will cause additional loss of 
colour. Frequent cleaning and, if not 
already lacquered, preferably applica- 
tion of a thin lacquer or wax film, will 
aid greatly in preserving the initial 
colour. 


Light-Fastness Standards 


Dyes recommended for use with 
anodic coatings are rated by their 
suppliers in terms of their light-, heat- 
and wash-fastness, as determined by 
standards and tests which may vary 
with the individual manufacturer. The 
cloth light-fastness standards cover the 
range required for textile applications, 
but additional standards of higher fast- 
ness are required to permit selection 
of the dyes for anodic films with 
superior light-fastness for possible out- 
door exposure. It is again emphasized 
that even dyes which exhibit superior 
light-fastness under accelerated testing 
conditions require outdoor tests to 
confirm that their light-fastness will be 


adequate during service. Several dye 
manufacturers have begun to secure 
and make available outdoor test results 
on a few dyes selected because of their 
good light-fastness. This is an 
encouraging step, and particularly so 
if it is adopted by the other dye supply 
houses. 

Another difficulty in light-fastness 
testing, whether by Fade-Ometer or 
outdoor exposure, is to determine when 
“definite fading” or a “break” in colour 
first occurs. It has been reported? 
that this point can be defined more 
readily when a standard grey scale 
(such as the “Grey Scale for Evaluat- 
ing Changes in Colour” (proposed 
I.S.0. Recommendation) as specified 
by Society of Dyers and Colorists) is 
employed. This provides several pairs 
ef paper chips showing progressively 
increasing grades of contrast between 
a dark grey and a light grey chip. 
A specific grade can be selected with 
which the colour contrast between the 
non-exposed and the exposed colour 
of the anodic coating can be compared. 
Exposure is continued until this grade 
of contrast is reached. Other con- 
venient ways of using this grey scale 
readily suggest themselves, e.g. another 
grade on the grey scale could be used 
to determine the point of “failure.” 
The qualitative method described 
earlier has proved convenient and 
adequate for this determination, but is 
less precise and reproducible than is 
desirable. Also, differences in texture, 
gloss and colour between the dyed 
coating and the dull paper chips are 
objectionable, and make some experi- 
ence necessary to obtain successful 
comparisons. 

As a result of the difficulty in defin- 
ing light-fastness, some acceptance 
specifications!® dealing with the use of 
dyes for outdoor exposure are accom- 
panied by a list of dyes selected 
because of known satisfactory perfor- 
mance. 


Outdoor Exposure Procedure 


The results discussed above suggest 
six main factors essential to secure 
maximum service life with dyed anodic 
coatings exposed outdoors: 

(1) It is essential to employ only 
dyes of which light-fastness has been 
proved adequate by outdoor exposure. 
The value of certain inorganic pigment 
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colouring techniques such as ferric salt 
solutions should not be overlooked. 

(2) A minimum film thickness of 
0-001 in. is strongly recommended to 
ensure maximum colour-fastness and 
superior weathering-resistance of the 
anodic film. 

(3) A standard processing procedure 
must be established to provide con- 
sistent high quality and the desired 
colour of the anodic coating. This will 
include all cleaning, rinsing, anodizing, 
dyeing, and sealing procedures. Vari- 
ables, such as electrolyte concentration 
and temperature, degree of agitation, 
current density, and anodizing time, 
are particularly important. The control 
of dyeing conditions, concentration, 
pH, temperature, agitation, and time 
is vital. With certain dyes, the “drag- 
in” of acid and dissolved salts from 
the anodizing electrolyte must be 
rigorously prevented. Sealing should 
be for an adequate period at tempera- 
tures over 98°C. and at the correct pH. 
The quality of the “make-up” water is 
critical. Unless adequate control of 
processing conditions is provided, it is 
difficult to ensure the required con- 
sistency of the colour or of its light- 
fastness. 

(4) The application of a clear, 
approved-type lacquer film, of 0-001 in. 
thickness, to the dyed anodic coating 
is valuable in maintaining the initial 
colour during erection and during the 
initial period of exposure, and will 
increase appreciably the service life of 
the dyed coating. 

(5) Variations in atmospheric condi- 
tions, such as the hours of sunlight. 
amount of precipitation, and degree of 
pollution, will greatly affect the colour 
and its light-fastness. 

(6) In severe exposure locations, 
periodic cleaning and maintenance are 
essential in maintaining the initial 
appearance and colour. 

The service performance of coloured 
anodic coatings will vary greatly, 
depending upon numerous processing 
and exposure factors. The perfor- 
mance data available’* as yet are not 
extensive, and cover relatively short 
veriods of time. The results available 
from experience in North Europe, 
South Africa, and the United States, 
suggest that, when correct processing 
conditions are employed, adequate 
colour can be maintained for minimum 
periods of 7-15 years. 
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forces are being economically 

used to forge, form, extrude, 
compact, shear and blank non-ferrous 
metals. The terms “high-velocity” and 
“high-energy” denote a variety of 
fabrication processes whereby forces of 
explosive or near-explosive intensity 
have been used to shape metals. Such 
processes make it possible to form 
many relatively tough and brittle alloys 
without any manifestation of their 
normal tendencies to rupture. The 
usefulness of these methods has, how- 
ever, been somewhat limited—partly 
because they necessitate the detonation 
of explosives, and partly because the 
reactions of many metals to high- 
energy forces could not be accurately 
predicted. 

The need for explosive charges is 
eliminated in new machines developed 
by the Convair Division of General 
Dynamics Corp., by using compressed 
air to produce powerful fabricational 
forces in a manner that is both safe 
and predictable. 

Known as “Dynapak” machines, 
their operations depend on an old 
but seldom-used pneumatic principle 
whereby variable gas pressures can 
provide 1,500,000 ft.lb of energy at 
velocities exceeding 2,000 ft/sec. 

As shown diagrammatically, high- 
pressure gas is stored in one chamber (at 
left) while relatively low-pressure gas is 
stored in a second chamber (at right). 
The pressure of the latter gas initially 
forces a piston against an orifice plate, 
so that a seal in the piston face isolates 
all but a small portion of piston surface 
from high-pressure gas. 


ue high-energy 


One of the smaller 
**Dynapak’’ _—_ units 
ready for operation 


As long as a predetermined high 
pressure is acting on a small piston 
area and low pressure is acting on a 
large piston area, a state of equilibrium 
can be maintained, and a given machine 
is “set for firing.” But if high pressure 
is increased just enough to disengage 
the seal around the orifice plate hole, 


Diagram showing 
sectional arrange- 
ment of pressure 
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High-Pressure 
Impact Extrusion 
and Press-Forming 


Process 


an unbalanced condition occurs, due 
to high pressure acting on a large 
piston area. Subsequent piston speed, 
of course, depends on the size of the 
cylinder and the pressures employed in 
its chamber. 

The variable-pressure concept was 
originally used in the development of 
highly-accurate impact testing facili- 
ties. As it is now being employed for 
fabricational purposes, it permits the 
use of comparatively simple horizontal 
press structures which can be installed 
without special foundations. 

Pistons of the machines have been 
used both as free impact tools and as 
sustaining thrust devices. 

Three sizes have so far been con- 
structed, with bores ranging from 6 in. 
to 18in. A machine with a 36 in. bore 
will shortly be in production. 








chambers 
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Once a tooling set-up is ready for 
use, a machine operator can sequence 
a production cycle simply by actuating 
a dial; if necessary, this task could be 
automated. 

Operational cycles of only 30 sec. can 
be maintained in many circumstances, 
and cast metal dies can be used with- 
out lubrication or integral heating as a 
rule. 

Parts with zero draft angles and 
minimum corner or fillet radii are 
readily produced, while velocities above 
200 ft/sec. can be employed within 
tolerances of 1-2 ft/sec. 


Besides permitting the manufacture 
of “superalloy” components that are 
not economically obtainable by other 
means, the machines facilitate the pro- 
duction of parts from conventional 
materials—for example, by eliminating 
the tendencies of thin aluminium foils 
to wrinkle when they are formed. 

By providing a wide range of opera- 
tional conditions for experimental 
work, the determination of the precise 
combinations of velocity and energy 
that can be most effectively used in 
the fabrication of different metals is 
facilitated. 
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Current applications include the 
extrusion of titanium alloys where 
surface finish and tolerances are 
critical; the hot and cold forging of 
aluminium and magnesium alloys 
where maximum flow under a single 
blow is needed to obtain parts with 
zero draft angles and minimum radii; 
the deep drawing of virtually all com- 
mercially available metals; the compac- 
tion of powdered metals and ceramics, 
especially where high density cannot 
be obtained with static loading; and 
the precision shearing or blanking of 
numerous materials with one-piece dies. 


Research Projects 


MONG the many aspects of the 
A research work carried out by 
General Electric Research 
Laboratory, Schenectady, N.Y., U.S.A., 
a number of investigations undertaken 
during 1958 promise developments in 
the metallurgical field that may have 
far-reaching results. 

For instance, a study is being con- 
ducted on the properties of vacuum- 
deposited films of superconducting 
metals, and the most important result 
to date is the elucidation of the way in 
which a current passing through a 
superconductive film restores its resist- 
ance. It had been thought for many 


years that the change in resistivity was 


caused by the current’s magnetic field. 
Studies have now shown that the 
major part of the current-induced tran- 
sition from the superconducting to the 
normal state is due to the growth of 
tiny resistive regions that appear in 


parts of the film. This growth occurs 
because of Joule heating by the current, 
and once started proceeds spon- 
taneously until all of the superconduct- 
ing film has become resistive. It has 
been possible to detect the motion of 
the boundaries of the resistive regions, 
moving at speeds up to several hundred 
metres/sec. Such experiments provide 
an intriguing analogue to recent experi- 
ments on the movement of magnetic 
domains in highly perfect iron 
whiskers. 

In another field of investigation, that 
of precipitation from solid solutions, 
the valuable mechanical and magnetic 
properties of many alloys are developed 
by the formation of a dispersion of 
impurity particles. This dispersion is 
formed by cooling the alloy from high 
temperatures at which the impurity is 
soluble and “ageing” at a lower tem- 
perature. During ageing, the impurity 


Quenching a _ ribbon 
sample of an alloy 
before taking 
electrical resistivity 
measurements which 
are later plotted as 
a function of time. 
This is one of the steps 
in the investigation 
of precipitation from 
solid solutions 


segregates or precipitates into many 
discrete particles which form a disper- 
sion. The rate and mechanism of this 
precipitation is under investigation, 
and it has been found that, depending 
on the alloy, precipitation may occur 
by: any one of three mechanisms. 
These mechanisms have now been 
worked out in detail for a number of 
systems. In some alloys the precipita- 
tion rate is remarkably dependent 
upon the thermal history of the 
specimen. For example, in certain 
aluminium alloys the precipitation rate 
for a very rapidly cooled specimen can 
be 1,000 times greater than for one 
cooled at a moderate rate. 

In recent investigations it has been 
demonstrated that this enhanced rate 
in the rapidly-cooled specimens is not 
due to quenching strains but is brought 
about by the action of crystal imper- 
fections, probably holes of atomic size, 
which are present in the crystal at high 
temperature and which are retained 
during cooling. These holes, in some 
cases, facilitate the movement of 
impurity atoms to the particles. In 
the case of aluminium-silicon alloys, it 
was demonstrated that the atomic holes 
themselves agglomerate to a cluster, 
which then serves as a nucleus for the 
formation of a silicon particle. 

Understanding of the strength of 
particle-hardened alloys has recently 
been advanced by a study employing 
novel magnetic measurements. These 
techniques can magnetically determine 
the sizes, shapes, and number of ferro- 
magnetic particles present in an alloy, 
even though the particles may contain 
only a few thousand atoms each. Such 
particles are far too small to be seen 
with an optical microscope. 

The measurements indicate that 
there exists a critical size of particle 
for which the hardening of the alloy 
is a maximum. They also have deter- 
mined the change in shape of these 
submicroscopic particles during defor- 
mation of the alloy. The various 
results are clarifying the role that par- 
ticles play in the hardening of alloys, 
and may eventually help in optimizing 
the strength attainable with such 
alloys. 
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COMBINED GRAIN 


REFINING 


AND DEGASSING AGENT 
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FOR ALUMINIUM ALLOYS 


Self-Sinking Grain Refiner 


RAIN refinement of light alloy 

melts is a problem that has 

attracted a great deal of atten- 
tion, and many investigations have 
been put in hand with the purpose of 
improving both the method and degree 
of grain refinement. Many of the 
recommended practices, as developed 
in the laboratory, have commercial 
limitations that render them inaccept- 
able in the jobbing foundry. A recently- 
developed product of Foundry Flux 
Limited, 220 Park Road, Birmingham, 
18, overcomes some of the prevalent 
grain refining problems, including that 
of plunging. 

Some years ago, this company intro- 
duced a self-sinking degassing tablet 
that proved very successful, but it was 
always felt that this was only a half- 
way step, since grain refining additions 
still had to be manually plunged. With 
this in mind, work on a self-sinking 
grain refiner was begun, and the 
present product, SS6, is the result. It 
is based on boron as the grain refining 
element, with a form of copper as the 
sinking medium. Claims for its efficacy 
include 100 per cent dissolution with 
no residual solids in the melt, and the 
following test results, carried out with 





Fig. 3—Pfeiffer test samples ; left, 2 tablet treatment ; right, 4 tablet treatment 


an LM.23 alloy, give details of the 
degree of refinement and degassing 
achieved. 

In the investigation concerned, 
100 lb. of metal was melted at 800°C., 
and held at this temperature for 
30 min. deliberately to coarsen the 
grain. After this time, the temperature 
was allowed to fall and a D.T.D. test 
bar was cast at 740°C. A macro- 
section of this test bar was taken, and 
the grain structure can be seen in 
Fig. 1. 


TABLE I—GRAIN REFINING TEST RESULTS 





Pb | Sn | Ti 











Analysis Al Cu Mg. Si Fe Mn Ni Zn 
Test Bar No. 1 
(No Treatment) 0-10 
Test Bar No. 2 
(2Tablet Treatment) 0-10 
Test Bar No. 3 
(4TabletTreatment) Bal 1-48 0-09 2-45 1-13 0-08 


1:09 0:09 0:02 0-02 0-12 





. U.T.S. Elongation 

Mechanical Test Results (tons in?) (per cent) 
Test Bar No. 1 10-8 1-6 
Test Bar No. 2 11-28 1-6 
Test Bar No. 3 12-0 1-6 





Fig. 1—Macrosection of L.M.23 alloy deliber- 
ately coarsened before grain refinement. 


Fig. 2—Section of L.M.23 alloy after treatment 
with 2 tablets, SS6 grain refiner. 


To the same melt, two tablets of 
grain refiner were added while the 
temperature was in the range of 730°- 
735°C. The melt was allowed to stand 
for 10 min., when a Pfeiffer gas test 
sample and a further D.T.D. test bar 
were taken at 720°C. (Figs. 2 and 3). 

A further two tablets of grain refiner 
were then added to the metal at 720°- 
725°C., and again the melt was allowed 
to stand for 10min. A further Pfeiffer 
gas test sample and D.T.D. test bar 
were taken at 720°C. (see Figs. 3 
and 4). 

Throughout the melting and holding 
periods, no conventional degassing was 
carried out, and it is of particular 
interest tuat, although grain refinement 
was the primary object of the tests, the 
two Pfeiffer gas test samples (Fig. 3) 
showed the metal to be virtually gas- 
free after treatment with both two and 
four tablets of the grain refiner. 

It will be seen from Fig. 2 that two 
tablets per 100 lb. produce a consider- 
able refinement of grain, while four 
tablets per 100 1b. produce slightly 
better results (Fig. 4). 

Spectrographic examination of the 
test bars did not reveal any additional 
boron present in the melt due to the 


Fig. 4—Section of L.M.23 alloy after treatment 
with 4 tablets, SS6 grain refiner. 3 








112 


use of the grain refiner. The analysis 
and mechanical properties of the test 
bars are given in Table I. 
Investigations have shown these 
tablets to be quite suitable for the 
treatment of most low silicon alu- 
minium alloys, but with melts having 
a silicon content above 4 per cent the 


beneficial effects are not maintained, 
and sodium grain refiners are more 
suitable. Work is in hand to ascertain 
the effects of these tablets on the 
aluminium-magnesium alloy D.T.D. 
300. 

Experimental work has largely been 
carried out with a tablet of 14 oz. 
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weight, but the commercially-produced 
tablet will be 3-4 oz. Estimates 
indicate that a direct economy in 
materials of some 25 per cent will be 
achieved, as compared with a typical 
titanium-boron grain refiner, but the 
particular attribute of these tablets is 
their self-sinking property. 


Electrical Equipment in Metal Working 


ROGRESS in the design and 

development of electrical equip- 

ment continues to be marked by 
the orders received from many 
industries, and some of the 1958 
contracts placed with the British 
Thomson-Houston Co. Ltd. indicate 
the dependence of the metal-working 
industries on up-to-date electrical 
plant. 

As the interests of British Thomson- 
Houston and Metropolitan-Vickers in 
the field of heavy plant are now integ- 
rated in A.E.I. Heavy Plant Division, 
the company concerned with these 
contracts has been indicated. 


Mill Drives 


Early in 1958, two orders were 
received from Northern Aluminium 
Co. for equipment to be installed at 
their Rogerstone Works. The first was 
for the drive of a 144 in. reversing plate 
mill, and comprised two 4,000 h.p. 
30-60 r.p.m. motors, forming a “twin- 
drive” supplied from a flywheel motor- 
generator set with an 8,000 h.p. induc- 
tion motor, a 35 ton flywheel and four 
1,600 kW D.C. generators. This, in 
terms of torque capacity, is larger than 
any other reversing mill-drive in this 
country, and will be the first twin- 
drive having the “top forward” 
arrangement—in which the top-roll 
motor is the nearer to the mill—to be 
installed in the U.K. 

The order also included all the 
auxiliary drives for the mill, and an 
interesting feature is that the reversing 
table motors on each side of the mill 
will be supplied by grid-controlled 
mercury-arc rectifiers with a control 
similar to that used on rectifier-fed 
main drives. The second drive for 
Northern Aluminium is for the exten- 
sion of their continuous finishing mill 
to increase its output. The mill at 
present has a 3,000 h.p. and a 2,600 h.p. 
D.C. motor, each driving one stand, 
and supplied from a_ synchronous 
motor-generator set. The 2,600 h.p. 
motor is being retained; the existing 
3,000 h.p. motor is being replaced by 
a 4,000 h.p. motor, and a new 4,000 h.p. 
motor is being provided to drive a 
third stand. All three motors will be 
supplied from new grid-controlled 
mercury-arc rectifiers, the existing 
motor-generator sets being diverted to 
another purpose. The two new motors 
are rated 4,000 h.p., 58-116 r.p.m. and 
4,000 h.p., 150-300 r.p.m. respectively, 
and there will be two rectifiers rated 


3,200 kW at 675 V, and one rated 
2,080 kW at 440 V. Auxiliary drives 
are also being supplied, including a 
very special drive for a hot coiler. 

At Northern Aluminium Company’s 
Banbury Works two mills have been 
commissioned during the year. The 
first is a reversing hot mill, driven by a 
1,625 h.p. D.C. motor transferred from 
this company’s Rogerstone Works, and 
supplied from two flywheel motor- 
generator sets, one from Rogerstone 
and one new. Each set comprises a 
1,000 h.p. induction motor, a 7} ton 
flywheel, and a 1,190 kW D.C. genera- 
tor. The second mill is a single stand 
cold rolling mill, the new electrical 
equipment for which comprises an 
1,800 h.p., 300-600 r.p.m. D.C. mill 
motor, a 1,450 kW synchronous motor- 
generator set, together with auxiliaries 
and control gear. All these contracts 
have been handled by the Rugby 
works of British Thomson-Houston 
Co. Ltd. 

Commissioning is proceeding for a 
50 in. “Sendzimir” reversing strip mill 
for Birmetals Ltd. The equipment 
supplied includes an 1,800 h.p. double- 
armature main-mill driving motor, and 
two 700 h.p. double-armature reel 
motors, together with associated M.G. 
set and control gear. This contract is 
one of the Metropolitan-Vickers Ltd. 
commitments. 


Rectifying Equipment 
The most outstanding event in 1958 
was the completion of the 194,000 kW 


pumpless steel-tank mercury - arc 
rectifier installation at Baie Comeau. 
This installation, supplied to Canadian 
British Aluminium Co. Ltd. for alu- 
minium smelting, is the largest pump- 
less multi-anode rectifier station in 
operation, and supplies one of the 
most modern and efficient aluminium 
smelter plants yet constructed. The 
first section of the plant was 
officially opened on June 14, 1958, 
although, in fact, the rectifier plant had 
commenced operation several months 
earlier. The second section began 
service on September 17. 

Among the germanium rectifiers for 
electrolytic duty, where their high 
efficiency and reliability are of par- 
ticular significance, may be mentioned 
a 13,000amp, 150V equipment sup- 
plied for copper refining in Central 
Africa. Numerous other orders have 
been received, including an order for 
two 11,250 amp., 678-562 V equipments 


for the Electrolytic Zinc Co. of 
Australasia Ltd. These equipments 
were ordered in the face of severe 
world competition after the purchaser 
had conducted a world-wide investiga- 
tion of recent rectifier developments. 
It is interesting that, in spite of the 
comparatively high D.C. voltage, ger- 
manium rectifiers proved more accept- 
able than mercury-arc rectifiers for 
this installation. The successful oper- 
ating record of large germanium 
rectifiers recently commissioned by 
A.E.I. no doubt played an important 
part in this decision. 

During 1958, a further eight rectifier 
transformers, rated 12,150 kW, for the 
Canadian British Aluminium Co.’s 
Baie Comeau plant were completed 
and despatched to site, making a total 
of sixteen now in service. 

A total of 144 shelf-mounted 
2,000 amp. Type RJR high-speed con- 
tactors, arranged in sixteen groups of 
nine, have been put into service at the 
Baie Comeau plant of the Canadian 
British Aluminium Company. Each 
group of contactors protects a bank of 
eighteen mercury-arc rectifiers. 


Mill Controls 


In connection with an order from 
the Northern Aluminium Company, 
magnestat controls are being developed 
for a 144in. plate mill and an 88 in. 
finishing mill. In the plate mill, mag- 
nestats control the 4,000 h.p. Ward- 
Leonard set driving the top and bottom 
rolls, also the Ward-Leonard set for the 
screwdown and, in addition, the control 
of a steel-tank rectifier supplying power 
to the reversing table motors. For the 
8° in. finishing mill, the Ward-Leonard 
drives for both the hot coiler and strip 
trimmers are controlled by mag- 
nestats, as is the steel-tank rectifier 
supplying the 4,000 h.p. motors of each 
of the three stands. 


Obituary 
Mr. T. A. Hammersley 


ig is with regret that we record the 

death of Mr. T. A. Hammersley, 
joint managing director of Marco 
Conveyor and Engineering Co. Ltd., 
Leytonstone, London, E.11, manufac- 
turers of mechanical handling plant for 
the foundry and engineering industries. 
Mr. Hammersley, who was 64, had 
been with the company for over 30 
years. 
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Home and Overseas 





Mond Nickel Fellowships 


It is announced by the Mond Nickel 
Fellowships Committee that applications 
are now invited for the award of the 
Fellowships for 1959. The main object 
of these Fellowships is to enable selected 
applicants of British nationality and 
educated to university degree or equiva- 
lent standard, to obtain additional training 
and wider experience in industrial estab- 
lishments, at home or abroad, so that, if 
they are subsequently employed in execu- 
tive or administrative positions in the 
British metallurgical industries, they will 
be better qualified to appreciate the tech- 
nological significance of research and to 
apply its results. 

There are no age limits, though awards 
will seldom be made to persons over 35 
years of age. Each Fellowship will occupy 
one full working year. It is hoped to 
award five Fellowships each year, of an 
approximate value of £900 to £1,200 
each. 

Applicants will be required to define 
the programme of training in respect of 
which they are applying for an award, as 
well as particulars of their education, 
qualifications and previous career. Full 
particulars and forms of application can 
be obtained from: The Secretary, Mond 
Nickel Fellowships Committee, 4 
Grosvenor Gardens, London, S.W.1. 
Completed application forms will be 
required to reach the Secretary of the 
Committee not later than June 1, 1959. 


Metal Finishing 


Three annual functions in connection 
with the Institute of Metal Finishing take 
place this month. The first is the annual 
dinner and dance of the Sheffield and 
North-East Branch, which is to be held 
on Friday, February 13, at 7 p.m., at the 
Grand Hotel, Sheffield. Tickets for this 
event may be obtained, price 32s. 6d., 
from the hon. secretary, at 52 King Egbert 
Road, Dore, Sheffield. 

On Friday, February 27, the London 
branch is holding its Practical Platers’ 
Night at the Constitutional Club, Nor- 
thumberland Avenue, London, W.C.2. 
The meeting will commence at 6.30 p.m. 
and a buffet supper will be served at 
8 p.m. Tickets, price 12s. 6d., are avail- 
able from Mr. S. Baier, 9E Cleveland 
Road, London, W.13. 

Also on Friday, February 27, the 
Midland branch will hold its annual 
dinner and dance at the Grand Hotel, 
Birmingham, at 7.15 p.m. Tickets for 
this event may be obtained from Mr. J. 
Beddows, c/o Henry Wiggin and Co. 
Ltd., 33 Newhall Street, Birmingham, 1, 
price 38s. 6d. each. 


Welding in Diesel Locomotive 


Modern welding technology played an 
important role in the construction of the 
first main line diesel-hydraulic locomotive 
to come from British Railways’ workshops 
at Swindon. Full use of welding tech- 
nology, in which Quasi-Arc Limited made 
an important contribution, has permitted 
stressed-skin construction in which the 
load is shared over the whole locomotive 
superstructure, and so saved nearly 40 
tons—more than the weight of one fully- 
laden passenger coach. 

In addition, the use of hydraulic trans- 


mission and light, quick-running engines 
is said to have resulted in a total weight 
reduction of nearly one-third compared to 
that of normal units with diesel-electric 
transmission. Electrodes supplied by 
Quasi-Arc are used practically throughout 
the locomotive. These were chosen after 
exhaustive deposition and metallurgical 
tests had been made under all likely 
service conditions. During construction, 
exceptional attention was paid to all 
welding operations, and X-ray inspection 
was applied to many welds, especially on 
the engine mounting and bogie. 


Scientific Instrument Research 


A new company has been formed by 
the Griffin and George Group with the 
title Griffin and George (Research and 
Development) Ltd. to conduct research 
into, and the development of, new and 
improved scientific instruments and 
apparatus for laboratory use and process 
control. 

New laboratories to house the com- 
pany’s staff will be designed and equipped, 
and a major part of the company’s effort 
will be directed towards a review of 
modern analytical techniques and the 
development of the instruments and 
apparatus for applying them in_ the 
laboratory and on the plant. 

At the same time, in view of its impor- 
tance in educating the scientists of the 
future, work will be conducted on 
modernizing and extending the group’s 
range of apparatus for use in the science 
laboratories of schools, technical colleges 
and universities. 


Teleprinter Service 


It is announced by The English Electric 
Company Ltd. that their Birmingham, 
Glasgow and Manchester offices have 
now been connected to the national Telex 
service. The office numbers are as 
follows:—Birmingham 33177; Glasgow 
77423; and Manchester 66428. 


New Premises 


On Wednesday of last week the inaugu- 
ration of mew premises for British 
Insulated Callender’s Cables Limited in 
Cardiff was initiated by Mr. W. A. Gallon, 
B.Sc., M.1.E.E 

The new building at Station Terrace, 
Queen Street, provides a total floor area 
of 9,000 ft?, and a storage capacity of 
80,000 ft? on the ground, second and third 
floors, providing accommodation five 
times greater than previously available. 
The first floor is used for office accom- 
modation. 

The address of the company’s branch 
office in Derby has been changed to 
Hartington Street, Derby, with the tele- 
phone number of Derby 41421. 


Humidity Cabinet 

A new wet and dry bulb controlled 
humidity cabinet equipped for refrigera- 
tion has recently been added to their 
standard range of cabinets by Hedin 
Limited. This new model enables low 
temperature testing to be carried out to 
M.O.S. and other specifications. The 
unit has a capacity allowing temperatures 
of —10°C. to be obtained in an ambient 
of 20°C. Automatic temperature control 


is provided by an adjustable thermostat. 
The unit is powered by an electrically- 
driven, hermetically-sealed compressor 
circulating Freon 12 refrigerant. 

Refrigeration can also be arranged to 
provide dehumidification at ambient tem- 
perature. The internal dimensions of 
Hedin standard humidity cabinets range 
from 18 in. by 18 in. by 18 in. to 36 in. by 
36 in. by 36 in. 


Copper and Electrical Engineering 


At the forthcoming Electrical Engineers 
Exhibition, the stand of the Copper 
Development Association will be situated 
on the ground floor, No. L.11, at Earls 
Court, London. On this stand will be 
displayed copper or copper alloy com- 
ponents representative of the many 
branches of electrical engineering. Mem- 
bers of the association’s staff will be in 
attendance to discuss all matters apper- 
taining to the use of copper and its alloys. 


News from Glasgow 


Large contracts are reported by 
Resistance Welders Ltd. from New 
Zealand, South Africa and Rhodesia for 
heavy-duty, automatic-flash, butt welding 
machines for the railway administrations 
in these countries. ‘The firm have also 
negotiated a substantial contract for auto- 
matic rim and wheel welding machines 
for a new project in Czechoslovakia, this 
being part of the largest order for British- 
built machine tool equipment placed by 
Czechoslovakia in the post-war period. 

These new contracts to the value of 
£200,000 in foreign exchange have been 
secured on tenders against keen com- 
petition from Continental countries. The 
company have recently extended their 
works at Rose Street, Inverness, to deal 
with these new contracts. 


Enquiry from Australia 


Assistance has been asked from the 
Board of Trade by Mr. L. D. Wright, 
managing director of Industrial Safety 
Services Pty. Ltd., of 72 Auburn Parade, 
Camberwell, Melbourne, Australia, who 
will be visiting the United Kingdom next 
April, in securing introductions to British 
manufacturers of a wide range of indus- 
trial safety equipment. 

These include welding goggles, safety 
spectacles, chemical goggles, gas detec- 
tors, bellows-type resuscitators, portable 
dust sampling equipment, self-contained 
breathing apparatus, safety belts, and the 
like. Interested U.K. manufacturers are 
invited to send quotations with prices, 
trade literature, etc., direct to Mr. Wright 
at Melbourne before he leaves on his visit 
to this country. 


Process of Steelmaking 


A new oxygen process of steelmaking 
by the O.L.P. (oxygen, lime-powder) 
method, as developed by the French Iron 
and Steel Research Institute, is now in 
current use as a successful commercial 
process by the Denain works of the 
Usinor Steel Company. This works has 
already satisfactorily produced over 10,000 
tons of steel by this technique, and the 
steel is readily accepted by consumers as 
a grade equivalent to high-grade open- 
hearth steel. 

Extensions to the Usinor equipment are 





114 


in hand to increase production by this 
method. On account of the flexibility of 
adapting this process to pig irons of 
widely different compositions, several 
French and foreign steel companies are 
said to be showing keen interest in the 
process, which promises to become a 
very important development in steel- 
making. 


A New Showroom 


It is announced by A. A. Jones and 
Shipman Ltd. that a new London show- 
room and office is now operating at 50-52 
Great Peter Street, London, S.W.1. The 
company has opened the showroom with 
the first exhibition of their new Fig. 1212 
(Sin. by 12 in.) high precision cylindrical 
grinding machine, incorporating the latest 
“oil submerged” construction, giving 
feeding increments of 0-000,010. 

The new showroom provides demon- 
stration facilities, after-sales service, and 
technical service. The first of a series of 
exhibitions will run during the period 
February 2-13, although a range of 
machines will be under power for demon- 
stration at all times. 


Change in Customs Tariff 


From Brazil it is learned that the 
Customs Policy Council has decided that 
an amended rate of duty for zinc oxide 
should operate. The new rate is at 60 
per cent ad valorem. 


A London Exhibition 


A comprehensive exhibition of preci- 
sion measuring instruments is to be 
presented next month by Degenhardt and 
Company Ltd., the U.K. agents for the 
Carl Zeiss organization of Western 
Germany. The exhibition will be held in 
the company’s showrooms at 6 Cavendish 
Square, London, W.1, from March 9-14 
inclusive, and will be open daily from 
10 a.m. to 6 p.m. (Saturdays 10 a.m. to 
12.30 p.m.). It is expected that more than 
£20,000 worth of measuring instruments, 
applicable to every industry in which 
metrology plays a part, will be on view. 


New Plant at Consett 


A new plate rolling and finishing plant, 
worth over £44 million, for Consett Iron 
Company Ltd. is to be built by Davy and 
United Engineering Co. Ltd. This new 
plant is due to go into operation in mid- 
summer 1960, and will replace the existing 
Consett plate mills which Davy-United 
built as far back as 1926, and which have 
worked continuously ever since. 

All of Davy-United’s works in Sheffield, 
Glasgow and Middlesbrough will share 
in the execution of this contract. This 
latest order means that the company has 
now been entrusted with three of the 
six new plate mills required under present 
steel industry development plans. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange warehouses fell by 447 tons, 
and were distributed as follows at the end 
of last week:—London 5,873 tons, Liver- 
pool 7,325 tons, and Hull 1,430 tons. 

Stocks of refined copper rose by 350 
tons, and were as follows:—London 2.149 
tons, Liverpool 1,735 tons, Birmingham 

27 tons, and Manchester 600 tons. 


Eire Mine Re-opens 
Recent news from Dublin is to the 
effect that the Abbeytown Lead and Zinc 


Mines at Ballisodare, County Sligo, have 
been re-opened. The mines were closed 
in March of last year because of world 
metal prices, which had fallen below 
economic production levels. 


Copper Demand and Supply 


A West German business man at 
present in Santiago has predicted that 
eventually world copper consumption will 
be greater than output. Mr. Paul 
Hoffmeister, director of the Norddeutsche 
Affinerie of Hamburg, to whom the Caja 
de Credito y Fomento Minero (Mining 
Credit and Promotion Bank) and the 
Paipote National Smelter send part of 
their output for refining, stated that it 
was possible that this year the supply and 
demand for copper would be about equal, 
with no great rises or declines in prices. 
However, there were various signs that 
on a long-term view consumption would 
tend to increase at a very much more 
rapid pace than output, he said. 

“A system of reasonable and more 
steady prices should be the aim of 
producers and consumers,” he added. 
Producers should become convinced of 
the need for adopting a “flexible produc- 
tion policy.” 


Malayan Tin Shipments 


It is reported from Singapore that 
Malayan tin shipments from Singapore in 
January totalled 102 tons, according to 
the Straits Trading Company. This com- 
pared with 49} tons shipped in December. 
January shipments comprised: Europe 
25 tons, Japan 10, Pacific 244, India 29}, 
Australasia 7, and the Middle East 6} 
tons. 

Shipments from Penang totalled 3,370} 
tons, compared with 1,7324 in December. 
They comprised the United States 1,537}, 
Europe 287, Canada 25, Japan 673, 
Pacific 3, India 215, South America 63, 
Africa 13, Australasia 101, and the Middle 
East 452} tons. 


Change of Address 


It is now announced by Webley and 
Scott Ltd. that their offices and works are 
situated at Birmingham Road, West 
Bromwich, with the telephone number of 
West Bromwich 2821. 


London Metal Exchange 


A most interesting book, commissioned 
by the board of directors of the London 
Metal Exchange, has just been published. 
It contains a history of the Exchange, a 
comprehensive account of its workings, 
its organization, and its usefulness. Its 
contents show how and why the Exchange 
rose to become the world’s leading market 
for copper, tin, lead, and zinc, and it 
assesses the services the market has pro- 
vided for the metal industries and others. 

The book, however, is more than a 
history of a leading commodity market in 
the City of London. It is also a study of 
the metals themselves and a contribution 
to a wider economic history. A foreword 
is provided by Sir Oliver Franks, followed 
by ten chapters which begin with the rise 
of the base metal trade and the origin of 
the London market, together with the 
formation of the Exchange. We are then 
taken through the subjects of organization 
and machinery, the international market, 
the situation between the two world wars, 
the years of control 1939-1953, the 
re-opening of the Exchange, and the 
period following. 

Other details of the book include four 
pages of two-colour maps on world pro- 
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duction and consumption of the base 
metals, 20 two-colour charts, 12 illustra- 
tions, and four appendices and index. 
The book covers over 200 pages and is 
published by the Economist Intelligence 
Unit Ltd 


Oil-Fired Boiler 

A new type of boiler recentiy produced 
is stated to dispense with all the elaborate 
installation work entailed with many other 
types. The design of this unit, described 
as a “package boiler,” is oil-fired, and is 
said to be ready for full steam within a 
few hours of delivery. It is a compact 
unit, being 16 ft. by 8 ft., and after being 
unloaded requires only the fuel and air 
pipes connected before being ready for 
use. 

It is understood that the heat transfer 
system incorporated in this unit is from a 
design patented a number of years ago. 
The boiler is one of the products of 
Danks of Netherton Ltd. 


1959 Minibition 


—Early notice is given by the Purchasing 
Officers’ Association that its 1959 Mini- 
bition will be held, in conjunction with 
the annual conference, at Folkestone from 
September 24 to 26. Full details may be 
obtained from the offices of the associa- 
tion at Wardrobe Court, 146A Queen 
Victoria Street, London, E.C.4. 


Machinery Wanted 


In line with their considerable expan- 
sion programme, the Ayling Industries 
Group would like to have discussion with 
designers of special purpose machinery 
who are actively engaged in their own 
fields. 

The group is particularly interested in 
the following types of equipment:—road- 
making, earth-moving, oil and solid fuel 
burner equipment, petro-chemical process 
plant and equipment, medium and heavy 
switchgear applications, and reinforced 
glass moulding. They are also interested 
in obtaining U.K. production licences 
from American manufacturers in these 
spheres. 


Exhibiting in London 

At the forthcoming A.S.E.E. Exhibition, 
to be held next month at Earls Court, 
London, the Telcon Metals Group, of 
the Telegraph Construction and Main- 
tenance Co. Ltd., will be displaying on 
Stand K.12 the improved magnetic charac- 
teristics of their range of super alloys— 
“Supermumetal,” “Supermendur,” and 
“Super Radiometal.” In addition, three 
types of beryllium copper compositions, 
CuBe 250, CuBe 50, and plastic-injection 
mould alloy are being featured. 

In addition, the range of Telcon Ther- 
mostatic bimetals, including the newly- 
introduced Brass-Invar type, will be 
shown, with illustrations of their proper- 
ties and applications, as will also examples 
of the group’s alloys—Mumetal, Radio- 
metal, H.C.R., Permendur, Invar, and 
Telcoseal. 


New Sales Office 


It has been announced by High Duty 
Alloys Ltd. that a new Midland Area 
sales office has been opened at Queen’s 
College Chambers, 38a Paradise Street, 
Birmingham, 1, with the _ telephone 
number of Midland 3286. This office will 
handle the sales of Hiduminium sheet, 
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extrusions, tube and castings, for the con- 
venience of customers in the area. 

A second change is also announced. 
All home market enquiries and quotations 
in regard to forgings will be handled from 
a new sales department situated at the 
Forging Division of the company, 
Windsor Road, Redditch — Telephone 
Redditch 711. Mr. G. F. Ingram has 
been appointed sales manager, and he 


will be supported by Mr. F. Clark as 
sales office manager. 
Grants for Research Work 

Longer-term grants for special 


researches will be awarded by the Depart- 
ment of Scientific and Industrial Research 
in future. These grants—which have 
normally been limited to a maximum of 
five years—may now be awarded for an 
initial period of up to seven years, with 
the possibility of continuing support for 
a further ten years. The first closing date 
for applications is March 1. 

This change in policy has been made 
to meet present-day needs. The more 
complex and expensive researches may 
require support for more than five years 
to become fully established. When fully 
established, the support for these 
researches will be transferred from 
D.S.LR. to the university; arrangements 

are being worked out to simplify such 
transfer. 

The Department is, therefore, willing 
to support for longer periods outstanding 
university investigators embarking on 
promising researches for which their uni- 
versities are unable to make adequate 
provision. The main conditions are: an 
initial award for periods of three to seven 
years with the possibility of two renewals, 
each of a maximum duration of five years. 
A third renewal would not normally be 
given. 


Temperature Recorders 


After extensive field trials on the plant 
of some of Britain’s largest instrument 
users, Fielden Electronics Limited now 
announce their new transistorized four- 
point temperature recorder. This has a 
10 in. diameter chart and operates from 
the normal 50 cycles mains supply. 
Resistance bulbs are used as the tem- 
perature sensitive elements, and low range 
spans are easily achieved. 

The use of transistors has significantly 
reduced the power dissipated in the 
instrument and has resulted in improved 
performance and greater reliability. Par- 
ticular features are the new improved 
stability control and the very high repro- 
ducibility. The instrument is also avail- 
able as a single point recorder with 
electrical or pneumatic control. 


Metals Meeting 


The inauguration of the European 
Common Market has revived discussion, 
among copper fabricators in particular, 
regarding the pricing basis of the metal. 
The International Wrought Non-Ferrous 
Council meets in Paris on February 13, 
and it is understood that among the items 
on the agenda will be the subject of 
pricing raw materials. 

In the past, British copper fabricators 
have expressed their views for and against 
the London Metal Exchange price basis 
and producers’ fixed price selling arrange- 
ments, such as that tried by the Rhodesian 
Selection Trust. This is thought to be 
the first time such discussion has been 
widened to an international committee. 

The Common Market fabricators, to 


equalize competition, want to be able to 
buy their requirements of raw materials 
on the same basis. Fixed price contracts 
are said to be favoured by some 
makers, whereas European makers, on 
the whole, are content with the London 
Metal Exchange basis. 

There are admitted shortcomings in the 
London Metal Exchange contract, in that 
it is a sellers’ option contract for copper 
and that wirebar users until recently have 
had to pay premiums to obtain their raw 
materials. Last Friday, British consumer 
interests held an informal meeting with 
their delegation to the International 
Council to exchange views on the British 
attitude. However, it is learned in usually 
well-informed quarters that no concrete 
proposals arose from the meeting. 

Manufacturers and traders questioned 
agree that it is a very complicated subject, 
and that nothing is expected to come 
from the Council meeting this month, as 
it will only provide a platform for the 
exchange of views by the consumers. No 
approach has been made from the pro- 
ducers on the subject, and none has been 
made to them at this stage, it is under- 
stood. 


Polish Copper Deposits 

Copper deposits near Glogow in Poland 
yield a richer ore than is found in 
Mansfelt, East Germany, an official of the 
Swedish-Polish Chamber of Commerce 
has said. He said the ore had been 
examined by experts from the Polish 
Institute of Geology. It is not yet known 
where mining will begin in the area, 
but this will be decided this year, the 
official said. Besides copper, deposits of 
molybdenum, vanadium, nickel, cobalt 
and silver have been found in the area. 


U.S. Aluminium Expansion 


It has been announced by Kaiser 
Aluminum and Chemical Corporation 
that a three million dollars expansion 
programme is to be put into effect at its 
Trentwood rolling mill. The company 
plans to set up an additional line to roll 
the metal for the manufacture of cans. 
Included in the facilities will be special 
finishing, drying, and coiling equipment. 
No date has been set for the start of con- 
struction of the new facilities, which are 
to be installed in existing plant buildings. 
Officials said the move was expected to 
open up a new field of sales, which would 
eventually require large quantities of the 
metal. 


Swedish Import Rule 

Authorization has been given by the 
Government to the Swedish State Licens- 
ing Authority to exempt from import 
licensing requirements a number of com- 
modities, including non-precious metals. 
The authorization is valid from Feb- 
ruary 1. The Authority will decide to 
what extent the metals shall be free- 
listed. 


Spray Gun Nozzles 


Two new nozzles for use with their 
L200 Model 2 spray gun have recently 
been introduced by Alfred Bullows and 
Sons Ltd. These nozzles are the A8P 
and the A9P. They are intended for use 
under conditions calling for low pressure 
spraying, for instance, where exhaust 
facilities are inadequate and overspray 
must be reduced to a minimum. The two 
nozzles have already been tested opera- 
tionally, and an interesting example is of 
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spraying railway waggons in an open 
shop. Here, the A9P gives an excellent 
performance, and a full coat of grey 
primer can be applied, with a minimum 
of overspray, at speeds approaching 140 ft? 
in 15 min. This time includes re-posi- 
tioning of trestles. 

This nozzle set-up has also been used 
for spraying van body interiors, which is 
possibly one of the most difficult spraying 
applications one could meet. In this 
instance, a stoving synthetic at 30 sec. 
viscosity was applied to an area of 
approximately 120 ft? in 3 min. Very 
little overspray resulted, working condi- 
tions were very good, and a finished coat 
was obtained which passed rigorous 
inspection. 

The A8P nozzle has also been used in 
conjunction with a red oxide primer with 
pressures reduced to 7 Ib/in? on the 
pressure container and an atomizing 
pressure of 30 lb/in?. It is an alternative 
to the A9P, the choice of nozzle being 
dependent upon the type of material 
being sprayed. Both nozzles cost 15s. 
each, plus 20 per cent. 


Union’s 150 Years 


To-day (Friday) the Amalgamated 
Union of Foundry Workers celebrates the 
150th anniversary of its foundation. It 
was founded in Lancashire on February 6, 
1809, as an organization to represent the 
interests of skilled iron moulders. Since 
then it has grown by reason of member- 
ship and a series of amalgamations, to the 
major trade union in the foundry industry, 
with 75,000 members. The union is one 
of the oldest in this country, and it is 
understood that a history of its activities 
and interests will be published later this 
year. 


Forthcoming Meetings 


February 9 — Institution of Production 





Engineers. Sheffield Section. The 
Grand Hotel, Sheffield. “Fuel and 
Refractories.” J. H. Chesters. 6 30 


p.m. 


February 11—Institution of Production 
Engineers. Eastern Region. Sexton 
Room, The Assembly House, Norwich. 
“Manufacture of Tubing.” 7.30 p.m. 


February 11—Institution of Production 
Engineers. South Essex Section. Muni- 
cipal Technical College, Southend-on- 
Sea. “Epoxy Resins.” A. B. Cameron 
7.30 p.m. 


February 11—Institution of Production 


Engineers. Western Graduate Section. 
Small Lecture Theatre, Engineering 
Faculty, The University, Bristol. 
“Vacuum Invéstment Casting.” M. E. 
Harper. 7.30 p.m. 

February 11 — Society of Chemical 
Industry. Corrosion Group. Society 
of Chemical Industry, 14 Belgrave 
Square, London, S.W.1 “Recent 


Research on the Corrosion of Tin- 


plate.” S. C. Britton and K. Bright. 
6.30 p.m. 
February 11 — Institute of British 


Foundrymen. West Riding of Yorkshire 
Branch. Institute of Technology, 
Bradford. “Aluminium Castings.” J. 
Vickers. 7.30 p.m. 


February 12 — Institute of British 
Foundrymen. Bedfordshire and Hert- 
fordshire Section. W. H. Allen, Sons 
and Co. Ltd., Bedford. “Behaviour of 
Moulding Sands at High Tempera- 
tures.” W.B. Parkes. 7.30 p.m. 
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Metal Market News 
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HE first month of the year 

finished with something like a 

burst of strength, at any rate in 
copper and tin, but all in all it has been 
a surprisingly good four weeks after a 
somewhat shaky start. Wall Street 
boiled over in no uncertain fashion 
during the second half of the week, but 
made a good recovery on Friday. On 
the London Stock Exchange, Indus- 
trials were rather depressed, and a 
good deal of ground was lost in certain 
directions. However, on the whole the 
outlook appears to be not unfavour- 
able, and there is a good deal of 
cautious optimism in evidence. Tin 
was one of the favoured metals last 
week, and at midday on Friday the 
three months’ price climbed up to 
£767. American buying has been 
reported, and stocks in L.M.E. ware- 
houses continue to fall. The back- 
wardation stays at around £1, which, 
of course, is not a good thing, 
especially with a high-priced metal, 
but it could be a good deal worse. In 
copper, the premium for cash is 
around £4, but L.M.E. warehouse 
stocks are now very low in relation to 
the turnover, which last week amounted 
to 13,150 tons. An advance of 50 points 
by the custom smelters to 30 cents 
last week must have helped sentiment, 


although initially the London market 
did not appear to be much impressed. 
There has been persistent talk that the 
producers would put their price up, 
and in view of the strength of the 
London market this seems very likely, 
but as we write there is no news of any 


change in their quotation. On the 
New York Commodity Exchange, 
business in copper futures was again 
active last week, and on the whole the 
quotation was very steady. One or 
two bouts of profit-taking kept the rise 
in values within bounds, but specu- 
lators are still prominent in_ that 
market and do not as yet appear to 
have lost faith in the forward prospects 
for copper. 

Other factors which influenced 
copper last week were the report of 
further unrest in the Belgian Congo 
and the apparent possibility that a 
strike will occur at Potrerillos, in Chile. 
Moreover, as a background to all this 
there exists, so it is being said, a fifty- 
fifty chance that in midyear there may 
be a serious stoppage at United States 
copper mines. The wage agreement 
is up for renewal, and it may not be 
possible to reach a settlement without 
a strike occurring. American con- 
sumers are said to be building up 
reserves of metal and this, provided no 
trouble occurs, may well prove to be a 
bear point later on. However, for the 
moment the price outlook is certainly 
favourable, and last Friday’s settle- 
ment price of £241 15s. Od. was the 
highest seen for many weeks. The 
persistence of the backwardation is 


regrettable, but unless the trend of the 
L.M.E. stock holding is reversed it 
may get worse as the weeks go by. 
However, with copper over £240 it 
may well be expected that wirebars 
will be delivered on the market. At 
the close of the copper market on 
Friday afternoon, cash stood at £241 
and three months at £237, these quota- 
tions showing a gain of £10 15s. Od. in 
cash and of £10 in three months. 

Tin was a firm market last week, but 
trading was not very active and, indeed, 
on some sessions dealing petered out 
almost entirely. The turnover was 
certainly below the average. On 
balance both positions closed £3 higher 
on the week at £766 10s. Od. cash and 
£765 10s. Od. three months. So far as 
consumer demand is concerned, there 
has been better business with the 
United States, and consumption in the 
U.K. is normal. The market appeared 
to be satisfied with the announcement 
that Russian exports would not exceed 
13,500 tons p.a. to destinations other 
than Iron Curtain countries. It has, 
of course, been pointed out that the 
whole of this tonnage could presum- 
ably come to the U.K. Lead was quite 
active, and the turnover last Friday, 
for example, was over 2,000 tons. On 
the week, January advanced by £1 and 
April by 22s. 6d. Trading in zinc was 
also brisk, the last day of the week 
accounting for a turnover of 3,200 tons. 
At £73, January closed 25s. up, while 
April was also 25s. higher at £72. 


Birmingham 

Users of non-ferrous metals in 
Midland industries are buying spar- 
ingly. There has been no improve- 
ment in the trade position during the 
first month of the year. On the con- 
trary, some sections seemed to have 
shown further deterioration, and even 
the optimists cannot see signs of any 
real improvement in the near future. 
The motor trade continues the main- 
stay of business, and firms supplying 
components and fittings are able to 
maintain employment at a good level. 
The building trade is expected to show 
expansion with the advent of the longer 
days. Machine tool business has shown 
some decline, though certain firms are 
still well situated for orders. A 
moderate volume of trade is being done 
in non-ferrous fittings for railway and 
shipbuilding work. 

Despite the fact that the present 
output of steel is more than sufficient 
to cater for current needs, a develop- 
ment project has started in the Black 
Country involving the doubling of 
production of rolled steel products 
within the next three years. There will 
be a new rolling mill, which is 
expected to be in production later this 
year. The general trend in the industry 
is that buyers are taking delivery of 


only moderate tonnages. The iron 
foundries could handle much more 
work than they have on the order 
books at the moment. New contracts 
are required for structural steel to 
replace those nearing completion. 
Supplies of both basic and foundry pig 
iron are ample for all requirements. 


New York 


Representatives of the U.S. alu- 
minium industry are optimistic over 
the outlook for 1959. This has been 
disclosed by the Commerce Depart- 
ment, following a meeting between the 
Business and Defense Services Admin- 
istration and the Aluminium Producers’ 
and the Prime Aluminium Products 
Industry Advisory Committees. The 
meeting was called to brief the two 
advisory groups on Government opera- 
tions affecting the aluminium industry. 

The announcement said spokesmen 
for the producers generally expressed 
the view that shipments for 1959 would 
run from 10 to 15 per cent ahead of 
the 1958 estimate of 3,600,000,000 Ib., 
saying that the trend was upward after 
the 1958 drop. The Prime Products 
Industry group, in a separate meeting, 
also expressed satisfaction with the 
outlook. Spokesmen commented that 
the January level of operations was not 
as high as expected, but looked for a 
pick-up later. Prospects for new 
applications, particularly in housing, 
were thought to be good, the statement 
added. 

Over the week-end, custom smelters 
raised the price of electrolytic copper 
half a cent to 30 cents per lb. The 
increase stemmed from the firmness of 
the London market, tightness of scrap 
offerings, the firm tone of scrap and 
the recent improved custom smelter 
sales. Traders said there was a flurry 
of business in the morning, when the 
price was advanced, but thereafter 
trading quieted. Producers reported 
active demand. Copper futures, after 
early firmness, slipped on _ selling 
influenced by a decline in the stock 
market. Tin was firmer, reflecting the 
advance on overseas markets. Lead 
was reported to be fairly active, but 
zinc was quiet. 


Turkey 


Construction work on the electrolytic 
copper plant now being built in the 
Kagithane area, near Istanbul, is 
making excellent progress, and it is 
expected that the plant will go into 
production towards the end of next 
May. The plant will cost some T£28 
million, and will have an annual output 
capacity of 6,200 metric tons. Mean- 
while, the Eti-Bank has raised the 
domestic price of copper to T£6,200 
per metric ton from T£5,220 pre- 
viously. Taking into account costs and 
taxes, this will bring the price on the 
Istanbul market to about T£8,160. 
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METAL PRICE CHANGES 


LONDON METAL EXCHANGE, Thursday 29 January to Wednesday 4 February 1959 
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Thursday Friday Monday Tuesday Wednesday Thursday Friday Monday Tuesday Wednesday 
Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 
Belgium Canada France Italy Switzerland United States 
fr/kg —~£/ton c/lb <£/ton fr/kg=<~£/ton lire/kg =~ £/ton fr/kkg—~£/ton c/lb=f/ton 
Aluminium 22.50 185 176 210 157 10 375 221 5/| 2.50 212 10 26.80 214 10 
Antimony 99.0 220 165 0O 445 262 10 29.00 232 O 
Cadmium 1,350 1,012 10 145.00 1,160 0 
Copper 
Crude 
Wire bars 99.9 445 262 10 | 
Electrolytic | 33.00 242 17 6 28.00 231 5 334 250 10 2.85 242 5 30.00 240 0 
Lead 11.50 95 0 104 78 O 171 100 17 6| .90 76 10 12.00 96 0 
Magnesium 
Nickel 70.00 578 5 900 675 O 1,280 755 5 7.50 637 10 74.00 592 0 
Tin 109.25 8040 1,102 826 10 1,460 861 10 | 9.15 777 15100.75 806 0 
Zinc 
Prime western | 1.73 | }6987 00 11.50 92 0 
High grade 99.95 12.35 10200 
High grade 99.99 12.75 105 7 6 
Thermic 109.00 81 15 | 
Electrolytic 117.00 87 15 170 10076; 94 80 0. 12.75 102 0 








PRIMARY METALS 
£ 


Aluminium Ingots... . 
Antimony 99-6", .. 
Antimony Metal 99°, 
Antimony Oxide 
er Sulphide 


Antimony Sulphide 
Black Powder 
Arsenic . ed 
Bismuth 99- 95%, 
Cadmium 99-9%, 
Calcium 
Cerium 99%, 
Chromium 
Cobalt os 
Columbite.... per unit 
Copper H.C. Electro. . 
Fire Refined 99-70%, 
Fire Refined 99-50% 


ton 180 


197 
190 
180 
190 


205 


S 


&aAoCoSCCaAaCS 


o oocoY? 


_ 
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NON-FERROUS METAL PRICES 


(All prices quoted are those available at 2 p.m. 4/2/59) 


d. 
Aluminium Alloys 
BS1470. HS10W. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
BS1477. HP30M. 
Plate as rolled 
BS1470. HCISWP. 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
BS1477. HPCI5WP. 


‘om % 

tAluminium Alloys (Secondary) 
B.S. 1490 L.M.1 .... ton 142 10 0 
BS: 109 EL.32 ..:. «2 M2 -0 0 
0 B.S. 1490 L.M4.... ,, 169 0 0 
0 B.S. 1490 L.M.6 .... , 186 0 O 
tAverage selling prices for mid October} 


*Aluminium Bronze 
BSS 1400 AB.1...... ton 225 0 0O 
BSS 1400 AB.2...... . aie 


*Brass 
BSS 1400-B3 65/35 .. 


BSS 1400-B6 85/15 .. 


\ *Gunmetal 
R.C.H. 3/4% ton 
(85 /5/5/5) 


d. 
0 
0 


DRDNDY 
"44e<<< 
aaaaaa 


GYPnnw 
4444<<, 
SaanaaD 


(86/7/5/2) 
(88/10/2/1) 
(88/10/2/$) 


Plate heat treated. 
BS1475. HG10W. 

Wire 10 S.W.G. 
BS1471. HT10WP. 

Hey: lin. o.d. 


tsa) 
n 


Yo YY SHEOUBW LD WWWWWW 


Manganese Bronze 
BSS 1400 HTB1.... 
BSS 1400 HTB2.. 
BSS 1400 HTB3. 


Nickel Silver 
Casting Quality 


” ” 


Copper Sulphate 
Germanium 
Gold 
Indium 
Iridium. 
Lanthanum 
Lead English ton 
Magnesium Ingots.... lb. 
Notched Bar - 99 
Powder Grade 4 
Alloy Ingot, A8 or AZ91 ,, 
Manganese Metal.... ton 
Mercury 
Molybdenum 
Nickel 
F. Shot 
F. Ingot .. 
Osmium .. 
Osmiridium 
Palladium 
Platinum 
Rhodium . 
Ruthenium 
Selenium .... 
Silicon 98°, 
Silver Spot Bars 
Tellurium 
, 
*Zinc 
Electrolytic 
Min 99-99% ........ 
Virgin Min 98%, .... 71 4} 
Dust 95/97% 109 0 O 
Dust 98/99%, 115 0 0O 
Granulated 99 4 ; 96 14 4 
Granulated 99- 99. + of 110 6 34 
*Duty and Carriage to customers’ works for 
buyers’ account. 


INGOT METALS 


——- Alloy (Virgin) £ 
1490 L.M.5 .... ton 210 
S.1490L.M.6 .... ,, 202 
SAGO Lalit «+s og wee 
1490 L.M.8 .... 203 
1490 L.M. 203 
1490 L. 221 
1490 L. 215 
1490 L. 223 
1490 L. 216 
1490 L. 224 
1490 L. 210 
1490 L. 206 
1490 L. 203 
. 1490 L. 210 


looouwl 


S.W.G. 
BS1476. HE1OWP. 


128 Beryllium Copper 
16% 
18% 


. grm. 


>= > 


” ” 


*Phosphor Bronze 
B.S. 1400 P.B.1.(A.1.D. 
released) 
B.S. 1400 L.P.B.1.... 


— Copper 


Brass Tubes 
Brazed Tubes 
Drawn Strip Sections _,, 
5 ton 


286 0 


250 207 0 


SCOoONMANNUUSCSC }O 


wal || = 


Extruded Bar 
Extruded Bar 
Metal Basis) 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 
val Brass) 


249 0 
252 0 
* Average prices for the last week-end. 


er Tin 


No oOo 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 
Grade C Tinmans... . 
Grade D Plumbers. . 


Copper Tubes 


Plain Plates 
Locomotive Rods .... 
mA. 


l loon 


vw 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 na 


Zinc Alloys 
Mazak III ... 
Mazak V 
Kayem 113 11 
Kayem II >» 39 33 
Sodium-Zinc ‘ 2 


Cupro Nickel 
Tubes 70/30 


Lead Pipes (London) .. 
Sheets (London) 
Tellurium Lead 


Nickel Silver 
Sheet and Strip 7% .. 
Wire 10% 


Phosphor Bronze 


103 
107 


11 
11 


SEMI-FABRICATED PRODUCTS 


Prices of all semi-fabricated products 
vary according to dimensions and quan- 
tities. The following are the basis prices 
for certain specific products. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections 
Wire 10 S.W.G. .... 
Tubes lin. o.d. 


Titanium (1,000 Ib. lots) 
Billet over 4” dia.-18” dia. lb. 63/- 64/- 
Rod 4” dia.--250” dia. » @5i/- 112/- 

Wire under +250” dia.- 
146/- 222/- 


-036” dia. 
Sheet 8’ x 2’ x - 

thick »  88/- 157/- 
Strip -048”--003" thick 100/- 350/- 
Tube (representative 

gauge) 
Extrusions 


Zinc Sheets, English 
destinations 


44 
OM 
= 
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Scrap Metal Prices 





Merchants’ average buying prices delivered, per ton, 3/2/59. 


Aluminium a 
Se 144 
Old Rolled EN eA,” 124 
Segregated Turnings ........ 93 

Brass 
Cuttings 155 
IR a/c. 2.516 wie arg o's 144 
DORE SEM iss c cc caee ces 118 
| Sidi Se Ii ae 113 
EE ecko k-O0 Hicey a4 eae AOR 144 
CoBected Sevap «2.6. sce 116 
TGS a sis'cs ec adc: cndawace 137 

Copper 
Wire rey Done 210 
Firebox, cut up 202 
DN fir 29 a sea as 198 
RR netrprre 5 ene 193 
ee eer 210 
(: eee errerenrer ere 189 
eee errs 161 


The latest available scrap prices quoted on foreign markets are as follow. 


Gunmetal £ 
Gear Wheels ........ A, eet 184 
SS ee ree ee 184 
SS CTC ear. 161 
TI sonaa dt cor arenes 156 

Lead 
Prey ree 61 

Nickel 
TERY x 9.3 aici sap bane has — 
MEE, Nivcccbudseceaaeee 530 

Phosphor Bronze 
SS Oe ee 161 
WIN ois 5 vk Sxieiandsaec 156 

Zinc 
RN sks bbg pa ates 54 
I oie 6.5. 5:5 5» «ab Sulwncals 45 
GN) oda i inka cooueen 34 

(The figures 


in brackets give the English equivalents in £1 per ton):— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£196.5.0) 224 
Heavy copper (£192.15.0) 220 
Light copper (£175.5.0) 200 
Heavy brass (£113.17.6) 130 
Light brass (£92.0.0) 105 
Soft lead scrap (£57.0.0) 65 


yA re (£38.10.0) 44 
Used aluminium un- 
Cy nee (£78.16.0) 90 


France (francs per kilo): 
Copper 
Heavy copper 
Light brass 
Zinc castings 


(£195.0.0) 260 
(£195.0.0) 260 
(£116.5.0) 
(£47.5.0) 63 


CRE Sa deceoeieds (£67.10.0) 90 
Tin ee rere = 
Aluminium .......... (£101.5.0) 135 


Italy (lire per kilo): 

Aluminium soft sheet 

clippings (new) (£197.12.6) 335 
Aluminium copper alloy (£126.17.6) 215 
Lead, soft, first quality (£80.17.6) 137 
Lead, battery plates (£44.5.0) 75 
Copper, first grade (£209.10.0) 355 
Copper, second grade (£197.12.6) 335 


Bronze, first quality 

machinery ...... (£203.10.0) 345 
Bronze, commercial 

gunmetal ...... (£174.0.0) 295 


(£138.12.6) 235 
(£126.17.6) 215 
(£129.17.6) 220 


(£57.5.0) 97 
(£42.10.0) 72 


Brass, heavy........ 
Brass, light 
Brass, bar turnings . . 
New zinc sheet clip- 
pings 
Old zinc 


Financial News 





M. Mole and Son 


Net profit for 1958, after taxation, is 
shown at £38,574 (£28,083). Dividend is 
maintained at 20 per cent for the year and 
a cash bonus of 2} per cent is announced, 
together with a proposal for a one-for-one 
scrip issue by capitalizing £100,000. 


A.1L.A.G. Meeting 


An extraordinary general meeting of 
Switzerland’s Aluminium-Industrie A.G , 
Chippis, has decided to transform the 
company’s ordinary shares into nomina- 
tive shares, as a measure to guard against 
take-over attempts. The chairman of the 
board, Dr. Ernst Wetter, said that there 
had not been thus far any large purchases 
of A.I.A.G. shares, either at home or 
abroad, but with the example of British 
Aluminium in mind, it was obvious that 
some action was necessary. At the same 
meeting, an increase in the company’s 
share capital to 100 million francs from 
90 million was decided. 


Hilger and Watts Ltd. 


Dividend for the year to September 30, 
1958, is maintained at 13 per cent by a 


final dividend of 8 per cent. The board 
has also declared a special interim of 
2 per cent on account of current year, and 
this dividend will be paid simultaneously 
with the final for 1958. Group profit 
after depreciation of £51,801 (£45,283) 
increased from £181,062 to £226,130. 
Tax required £113,376 (£93,372), leaving 
a net balance of £112,754 (£87,690). 
Amount retained by subsidiaries was 
£757 (£1,797), leaving £111,997 (£85,893) 
for parent concern. General reserve 
allocation is repeated at £50,000, and 
after placing to debenture sinking fund 
£3,660 (£3,485), there remains £185,517 
(£155,743) to go forward. 


The Dowty Group 


It is understood that Treasury consent 
has now been given to the Dowty Group 
for the raising of capital to pay for the 
acquisition from Rolls-Royce and the 
Bristol Aerovlane Company of the Rotol 
interests. It is now proposed to offer 
Dowty shareholders 2-4 million 10s. 
shares on a one-for-two basis at a price to 
be determined. This price will be 
decided in the light of market prices for 
the existing shares. 





119 


New Companies 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


Phillips Bros. and Co. (London) Ltd. 
(617690), Imperial House, Dominion 
Street, Moorgate, E.C.2. Registered 
December 30, 1958. To take over busi- 
ness of iron, steel, mineral and hardware 
merchants and brokers of metal carried 
on at Dominion Street, E.C.2, by Phillips 
Bros. and Co. (Successors) Ltd., etc. 
Nominal capital, £30,000 in £1 shares 
(14,500 cum. pref.). Directors: Arthur 
Phillips, Frank M. Phillips, Elizabeth 
Phillips and Dr. June Berrill. 


Trade 
Publications 


Control Gear. — G.W.B. Furnaces Ltd. 
(Control Gear Division), P.O. Box 4, 
Dibdale Works, Dudley, Worcs. 


This illustrated catalogue is descriptive 
of the activities of the control division of 
this company. Details include the develop- 
ment of the division, production at the 
Bangor works, and the various applica- 
tions of the equipment in a number of 
industries. Design features of the equip- 
ment are given, together with service and 
facilities available. 





Morgan Products.—The Morgan Crucible 
Company Ltd., Battersea Church Road, 
London, S.W.11. 


Two little booklets are issued by this 


company. The first, entitled “In the 
Melting Pot,” deals with some of the 
company’s crucibles, while the other 


describes “Tri-Mor Dense Guncrete,” a 
product of a subsidiary company, Morgan 
Refractories Ltd. Typical applications of 
this product are for the lining of blast 
furnace bustle pipes, hot blast mains, 
downcomers, upcomers, flue linings, cata- 
lytic-cracker linings, etc. 


Welding Rods and Brazing Materials. — 
Imperial Chemical Industries Limited, 
Imperial Chemical House, Millbank, 
London, S.W.1. 


A completely revised edition of this 
book has just been issued. Within its 
twelve pages brief notes are given on the 
welding and brazing characteristics of a 
wide range of non-ferrous metals and 
alloys in which the Metals Division of 
LC.I. is interested, together with details 
of suitable filler materials. Details are 
also included of the comprehensive 
packaging and labelling system which is 
used to facilitate identification of the 
various welding rods and _ brazing 
materials. Both cartons and rods are 
colour coded. 


Bonderizing —The Pyrene Company Ltd., 
Metal Finishing Division, Great West 
Road, Brentford, Middx. 


This twelve-page brochure gives details 
of the “Bonderizing” process for the 
treatment of iron, stecl, aluminium, zinc, 
and cadmium surfaces. The treatment is 
normally carried out in a hot “Bonderiz- 
ing” solution, and the process is stated to 
be simple to operate and control. Statis- 
tical details are given, together with 
charts and illustrations. 
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THE STOCK EXCHANGE 


Renewed Support For Industrials But Markets Remained Rather Uncertain In Tone 


DIV. FOR 
LAST 
FIN. 
YEAR 





1957 
LOW 


1958 
LOW 


Div. FOR 
PREV. 
YEAR 


Div. 
YIELD 


ISSUED AMOUNT MIDDLE PRICE 
CAPITAL OF SHARE NAME OF COMPANY 3 FEBRUARY 
e + RISE—FALL 


HIGH 





Per cent Per cent 


é é£ 
4,435,792 
400,000 2/- 
41,305,038 Stk. (€1) 
1,609,032 1 
3,196,667 1 
5,630,344 Sek. (£1) 
203,150 Stk. (£1) 
350,580 Stk. (£1) 
500,000 1 Belton (Thos.) & Sons 
300,000 1 Ditto Pref. 5% ; 
160,000 1 Booth (James) & Co. Cum. Pref. 1%, 
1,500,000 Stk. (£1) British Aluminium Co. Pref. 6% 
15,000,000 Stk. (£1) British Insulated Callender’s Cables 
17,047,166 Stk. (£1) British Oxygen Co. Led., Ord. 
600,000 Stk. (5/-) Canning (W.) & Co. ... ‘ 
60,484 1/- Carr (Chas.) ... 
150,000 2/- Case (Alfred) & Co. Led. 4/104 25 
555,000 1 Clifford (Chas.) Ltd. ... , en } 10 
45,000 1 Ditto Cum. Pref. 6% ‘in a 6 
250,000 2/- Coley Metals 20 
8,730,596 1 Cons. Zinc Corp.t 183 
1,509,528 1 Davy & United ale Po 1 20 
2,915,000 5/- Delta Metal... ie } q 30 
4,600,000 Stk. (£1) Enfield Rolling Mills Led. 124 
750,000 1 Evered & Co. 
18,000,000 Stk. (£1) General Electric Co. ... 
1,500,000 Stk. (10/-) General Refractories Led. 
401,240 1 Gibbons (Dudley) Led. 
750,000 S/- Glacier Metal Co. Led. 
1,750,000 5/- Glynwed Tubes . 
5,421,049 10/- Goodlass Wall & Lead induseries 
342,195 1 Greenwood & Batley 
396,000 5/- Harrison (B"ham) Ord. 
150,000 1 Ditto Cum. Pref. 7% 
1,075,167 5/- Heenan Group ; 
236,958,260 Stk. (€1) Imperial Chemical idee 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% 
14,584,025 oe International Nickel ... 
860,000 S/- Jenks (E. P.), Led 
300,000 1 Johnson, Matthey & Co. Cum. Pref. 5%, 
3,987,435 1 Ditto Ord. 
600,000 10/- Keith, Blackman 
320,000 4/- London Aluminium 
2,400,000 1 London Elec. Wire & Smith's s Ord. . 
400,000 1 Ditto Pref. 
765,012 1 McKechnie Brothers Ord. 
1,530,024 1 Ditto A Ord. aa 
1,108,268 5/- Manganese Bronze & Brass ... 
50,628 6/- Ditto (74% N.C. Pref.) 
13,098,855 Stk. (£1) Metal Box 
415,760 Stk. (2/-) Metal Traders ... 
160,000 1 Mint (The) Siresiaghem 
80,000 5 Ditto Pref. 6% 
3,705,670 Stk. (£1) Morgan Crucible A “ 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. 
2,200,000 Stk. (£1) Murex . 
468,000 S/- Ratcliffs (Great Bridge) ons 
234.960 10/- Sanderson Bros. & Newbould 
1,365,000 Stk. (5/-) Serck : , 
6,698,586 Stk. (€1) Stone-Platt lndeetsten 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref. 
18,255 218 Stk. (£1) Tube Investments Ord. 
41,000,000 Stk. (£1) Vickers 
750,000 Stk. (£1) Ditto Pref. 5%, 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free 
2,200,000 1 Ward (Thos. W.), Ord. 
2,666,034 Stk. (£1) Westinghouse Brake 


24/6 
1/6 
54/9 
57/6 
73/9 
36/6 
15/- 
17/9 
27/6 
15/- 
20/6 
19/6 
46/3 124 
50/- : 10 
25/- 25+ *24C 
1/6 124 


Amalgamated Meta! Corporation +1/- 
Anti-Attrition Metal ... 
Associated Electrical Industries 
Birfield . 
Birmid Industries , 
Birmingham Small me 
Ditto Cum. A. Pref. 5% 
Ditto Cum. B. Pref. 6% 


28/9 
20/- 
52/- 


2/3 
5/3 


= 
OUD aAWMW NIN DWODMAUWAAANAKAK A UUW 


4|- 


15/- 
2/6 
41/- 
45/9 
17/74 
22/9 
26/- 
29/6 
27/3 
61/- 
5/- 
12/104 
17/3 
45/- 
11/6 
18/44 
6/9 
24/3 
16/- 
1323 
6/75 
15/- 
36/6 
15/- 
3/- 
39/9 
22/- 
32/- 
30/- 
8/9 
5/6 
40/6 
6/3 
19/- 
69/- 
34/- 
17/- 
46/- 
6/104 
24/6 
11/- 
22/6 
12/74 
48/44 
28/9 
14/3 
21/3 
70/9 
32/6 
7/- 


4/6 


25/- 


woowoweMOuwvwodOwoawawwwowanananwono 


30/- 
40/6 


8/3 


30/9 


19/9 
9/74 
38/- 
17/14 
169 
10/- 
16/9 
47|- 
28/9 
6/- 
74]- 
24/3 
45/- 
45/- 
14/14 
6/3 
73/3 
9/- 
22/9 
83/6 
45/- 
18/- 
58/9 
11/14 
27/3 
18/74 
45/6 
16/3 
86/- 
36/3 
15/9 
23/- 
87/3 
46/6 
10/14 


= 
“wo 
+ 


6/9 


25/3 
48/9 
47/6 
21/105 
6/6 
59/- 
8/- 
25/- 
90/6 
54/- 
19/3 
79/9 
8/- 
41/- 
18/10} 
33/44 
14/- 
70/9 
46/- 
18/- 
24/9 
83/- 
85/- 
10/14 


6/- 
68/3 

8/6 
22/- 
70/6 
44]- 
18/- 
45/9 
11/- 
27/9 
18/1} 
43/- 
16/14 
77/9 
34/74 
15/- 
22/3 
84/- 
39/9xd 


A WNNNADANNADRDNDBA EARN U A BUDA Y 
=- = 


_ 


225,000 
591,000 

78,465 
124,140 
150,000 


2/- 
5/- 
2/6 
1 
1/- 


Wolverhampton Die-Casting 

Wolverhampton Metal 

Wright, Bindley & Gell 
Ditto Cum. Pref. 6% 

Zinc Alloy Rust Proof 


8/105 
21/105 

5/- 
13/- 

2/105 


414d. 


40D 


_ 
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22/9 
5/44 

13/- 
3/14 


14/9 
2/9 

11/3 
2/74 


22/3 
3/9 
12/6 
5/- 





t and 100% Capitalized Issue. @The figures given 


*Dividend paid free of Income Tax. tincorporating Zinc Coron. & Imperial Smelting **Shares of no Par Value. 


Y Calculated on 114% dividend \|Adjusted to allow for capitalization issue, 
B equivalent to 124% on existing Ordinary Capital after 100% capitalized 
E and 50% Capitalized issue in 7% 2nd Pref. Shares. P Irterim 


A Calculated on £7 14 6 gross. 
Z and SO% capitalized issue. 
C Paid out of Capital Profits. 


relate to the issue quoted ‘n the third column. 

E for 15 months. D and 50% capitalized issue. 
issue. And 100% capitalized issue. X Calculated on 174%. 
dividend since reduced. 
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And... Why not! 


Frankly the purpose of this advertisement is to bring to your 
notice that our prices for non-ferrous ingots of the highest 
quality may well be a good deal cheaper than those you 

are already paying—and our deliveries are exceptionally good, 
too. Then why the setter with philosophical doubts ? 

Well, we thought that at first sight you might be rather more 
interested in her than in us. But now we have come 

this far together, may we send you particulars of our 


production facilities and details of our very keen prices? 





Gold Medal Brussels World 
Exhibition 1958 The Engineering 
Centre Collective Exhibit 


“BGA 


METALS LTD 














& 





Write or telephone now to: 


PLATT METALS LIMITED - ENFIELD - MIDDLESEX - HOWARD 3351* 








NOW WILL YOU THROW AWAY YOUR PLUNGERS! 


and write at once for samples 
and details of the new 










SELF PLUNGING 
Ar) DEGASSING AND 
—P®) GRAIN REFINING 
TABLETS NO. SS6 


No plungers required. 
Suitable for use on all 
alloys except those with 
high silicon content. 
Cheaper than conventional methods of grain re- 
finement. 100°, efficient. 


Park Rd, Hockley, Birmingham, 18 
g elegrams: “ALBRIT"’ Birmingham Telephone: NOR 4264 
NOR 1642 
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For Scientific Instruments, ‘BS 

Medical and Hypodermic 

Equipment, Radio Valve ; 

Cathodes, Spark Erosion a, my 

and any application re- ie | 3 1 | | FE 1 U IY E § L T 11) 
quiring tubing from -375 cee iu, BRITANNIA WORKS, KING CHARLES’RD., SURBITON, SURREY 
to -010 inches diameter. Ritbaes 


XY 








awe sh 


NON-FERROUS 
METALS 
RESIDUES 
SCRAP 


Brookside Md 
Metal Co., Ltd. — ra BRASS PRESSINGS 


(OWNED BY METAL TRADERS LTD) | ELECTRICAL FITTINGS 











and GENERAL ENGINEERING 


TRADES 
WATFORD FOUNDRY 
BY-PASS ROAD, WATFORD, HERTS me 0C TATED Jiggs cd S Py LIMEPED 


Tel: WATFORD 26474 (10 lines) Telex London 28457 K T BIR N 




















PPLIERS 
ON AIR MINISTRY & ADMIRALTY LISTS OF APPROVED SU 


~~ EROAD LANES 
A i BILSTON - STAFFS 


TEL: 41964-5-6 
Telegrams: INGOTS RILSTON 
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Immediate dispatch from large finished stocks ... 


Solder—Pliumbers’, Tinmen’s, and 
Blowpipe and Ingot Solders, Motor 


mies Body Patching Solder 
wa Bearing Metals—High Speed Heavy 


Duty, and Heavy Duty 
Hornet Brand Fusible Alloys—to specification or 


to special requirements 


Also Ingot metals, refined Tin and remelted Lead 





50 years’ experience in smelting and refining 


MEMBER OF THE 


R. JONES and Company Limited tt 


Stone Yard, Birmingham 12 Telegrams: ‘Hornet’ 


Phone: Midland 0916/7 ae. GROUP 





Authorised Distributors 
of all types of, 


NICKEL ANODES 












1 4 DEPOLARISED 
| 3 ELECTROLYTIC 
1 3 AUTOFILTER 
| }& ROLLED CARBON 
: 4 6CAST 
77 3% ROLLED 


Also Anodes in all other 
metals ee ee 
CADMIUM COPPER 

LEAD - TIN - ZINC °- etc. 


& BRENNER 









DEUTSCH 





ie it T E 
pa > A eae err 19. | Also at 
el: thern 3838 ines). “ a 
Telex 33-374 Cardiff, Tel: 31833; 
Telegrams: AMICABLE, B'HAM. Manchester, Tel. Gatley 6418 








The Original 





Round Anodes 


PROVE THEIR WORTH 


with 
@ Permanent Positive 
Flectrical Contact 
© longer Anode lite 
@ Beller Current Distribution 
© Savings in Maintenance 
@ ower Plating Costs 












THE FACTS are established. Working proof 
of greatly improved lead anode performance 
is being obtained in more and more users’ 
plants. The new special alloy cylindrical anode 
developed originally by United Chromium 
is contributing in a big way to better chro- 
mium plating operations. The cylindrical 
shape gives better and more efficient distri- 
bution of current for improved plating. 
(Watch the entire surface ‘‘gas’’ in the tank 
—evidence of more active anode area.) This 
not only prevents corrosion and fouling at 
the ‘‘back’* of anodes but also lengthens ser- 
vice life. Being far more rigid too, the round 
shape warpage. original 
Unichrome design is already working 
efficiently in many plants. 


M.L.ALKAN.LTD.= 


STONEFIELD WAY, VICTORIA ROAD, 
RUISLIP, MIDDLESEX 


Phone: RUISLIP 3300 (4lines) Grams: ALKANODE, RUISLIP, MIDDLESEX 


Birmingham Office: HERALD CHAMBERS, MARTINEAU STREET, BIRMINGHAM, 2 
Phone: MIDLAND 6964 


il 





A text-book 

for students and 
junior 

site engineers 


BY THOMAS BARRON 
A.M.LSTRUCT.E., A.M.INST.W. 


from leading booksellers 
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ERECTION OF 
CONSTRUCTIONAL 
STEELWORK 


Here is a thoroughly practical text-book covering every stage of operations in the 
erection of steelwork for buildings and bridges. Containing photographs, tables and 
a large number of the author’s own drawings, this companion volume to 
CONSTRUCTIONAL STEELWORK SHOP PRACTICE has been produced under the direction 
of the British Constructional Steelwork Association. The author is widely ex- 
perienced in steelwork erection and in dealing with the many particular problems 
involved. By special arrangement with the B.C.S.A. the price has been kept down 
to that of its companion volume in spite of the greater number of pages and the 
increase in printing costs. It is thus well within reach of students and junior site 
engineers for whom it is primarily intended. 


82” x 54” 240 pp. illustrated 15s met by post 16s 1d 


Published by ILIFFE AND SONS LIMITED - DORSET HOUSE - STAMFORD ST. - LONDON : S.E.1 














H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7. 


SPECIALIZE IN 
NON-FERROUS etc aaaS 
SCRAP METALS Piameeee I BRITISH INDUSTRIAL 


Members of the National Association of Non-Ferrous Scrap 
Metal Merchants. Regd. Offi 
ON AIR Phone: Calthorpe 1355-6 


TEL: ARCHWAY 546! (5 LINES) | | BOARD LIST 


INGOT METALS LTD 


ce: HICK ST., BIRMINGHAM 


Licensed by Ministry of Aircraft 
Production, Light Metals Control 




















SOUND, 
ACCURATE 
RELIABLE 





B. LEVY & Co. (Patterns) Ltd. 


lace at your service the most Modern Plant in 
uth England for manufacturing all types of 


WOOD & METAL 
© PATTERNS 


SHELL MOULDING PATTERN 
EQUIPMENT A _ SPECIALITY 


GOOD 





Telephone : KEEN 
Victoria 1073 & 7486 QUOTATIONS 


"5 i agate = _ BY L”  -sihave St., London, S.W.I. 





SAAT eR EIT, TA SS ETT SAT 
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“VORTEX” 
Gas Fired 


Combustion air injected by 
LADLE DRYERS compressed air or supplied 
by centrifugal fan. 
Superior efficiency and economy without pollution of the 
foundry atmosphere. 


For foundries without gas supplies our “Newstad”* Oil Fired 
Ladle Dryers offer similar facilities. 




















MODERN FURNACES 





and STOVES LIMITED 


BOOTH STREET, BIRMINGHAM 21. phone: SMEthwick 1591-2 
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POWDER 
METALLURGY 


LTD 


BERK HOUSE, P.O. UOR 500, 
. LONDON, w.t. 


PORTMAN SQUARE 











Ke> 


INDUSTRIAL RESEARCH LABORATORIES 


are equipped with a 


LARGE RANGE OF TESTING MACHINES 
AND APPARATUS FOR ALL TESTS 
ON METALS AND OTHER INDUSTRIAL 
MATERIALS INCLUDING PHOTO. 
MICROGRAPHS OF METALS. 


PUBLIC WORKS DEPT., BRASSHOUSE PASS., BIRMINGHAM, 1. 
‘Phone: MIDLAND 6987 P.B.X. 














ENTORES 








LIMITED 


ORES, METALS 
and RESIDUES 





City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. Cobles: ENTORES, LONDON 


Telex No. LONDON 28455 











M. JOSEPH 


& SON (BIRMINGHAM) LTD 





| 





Constant Cash Buyers 


NON-FERROUS 
€ SCRAP 


ALL GRADES INCLUDING BORINGS, 

RESIDUES & REDUNDANT MATERIALS, 

SPEEDY CLEARANCE OF WORKS OUR 
SPECIALITY 


Members of the National Association 
of Non-Ferrous Scrap Metal Merchants 


10-12 BARD ST. SHAKESPEARE ST. 


SPARKHILL, BIRMINGHAM, 11 
Phone: ViCtoria 2264/5/6 
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STEELS 


IN MODERN INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors 


HIS BOOK, the most comprehensive and a ea: 
authoritative on the subject, is indispensable to de- PART I. oe al Is in Relation to 
signers, draughtsmen, production engineers and engin- Composition om Svestment. 

2 ; Part II. (General Properties Influencing Engineering 
eering and metallurgical students. It specifies the steels Design.) Wear: Mechanical Properties; Fatigue; Creep; 
best used in various engineering applications (bearing in Corrosion of Iron and Steel; Scalng Resistance ; 
mind the present need for economy), describes their Weldability; Machinability. 
general and special preperties, and how they may be Qo — y oy a 

: i- i 4 ecring ; rera utomobile Engine Stee 
nearer -ayercerictier neg scntenntamtidaonaneal Turbine Steels and Alloys; Steels for Steam Turbines; 


The work has been prepared under the general oilers and Piping; Pressure Vessels; Steels for the 
editorship of W. E. Benbow, late Editor of “Iron and Steel,”’ ———— gw TE “se Dies; Ba Mey me 
and has a foreword by Dr. H. J. Gough, C.B., M.B.E., tretching, Bending rawing ; Electri teels : 

: High Permeability Allo rmanent ts, Perm- 
M.LLMECH.E., F.RS. There are over 560 pages, with 260 ioe oad Sicn-Ddaqnetio Stocks oe ey ny 
photographs and diagrams, and a complete index providing p,py vy. (Surface Treatments.) Protective Treatment; 
imstant reference to the vast amount of information Surface Hardening: Nitriding, Carburizing, and Flame 
contained in the book. and Induction Methods; Shot Peening. 


») Author Index; Subject Index. 

my 425. met By post, 435. 94. 

I LI FFE Obtainable from all beeksellers or direct from: 

——..el THE PUBLISHING DEPT., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 














Consult INTERNATIONAL INR H EAVY DUTY 
REFINING C€O., LTD. von per tol ce 


for prices prior to disposal of your Non-Ferrous SPINDLES 
Metal Scrap and Residues, whether clean or Ideal for:- 
irony. @ Deburring and derusting. 

* —— and brightening surfaces 
Maryland Alloys Ltd. | @ Removing sand from castings. 
for your requirements of Non-Ferrous Metal | @ Cleaning structural ironwork etc. 
Ingots, whether of commercial or complex 
specifications. 





Consult 


C F Non-Ferrous Stockholders 
onsult Ltd. ™N > BERMENCHAM - LONDON & SHEFFIEL( 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


HEAD OFFICE and WORKS 
20/22 SUGAR HOUSE LANE, LONDON, E.15 Be a TA i 
Tel: MARyland 7771 (S lines) LONDON TELEX No, 2-3314 LEAD - TIN 


BIRMINGHAM RO LLE RS ALUMINIUM 


mypr tty Bo ny WORKS, 
87-95 LAN R ST., B'HAM, 4 Lead and Tin Foils, Lead/Tin 
Vals ASTn Crass CER P SX, Alloys. Rolled White Metals 


GLASGOW Aluminium Sheets 


40), GREAT WESTERN RD., GLASGOW, C. 
Tel: WEStern 7344 





GEO. JOHNSON & CO. (s'Ham) LTD. 
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Remi es payable to Iliffe & Sons Ltd. The 
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for matters arising from clerical or printers’ errcrs. 








APPOINTMENTS VACANT 
[NIVERSITY OF )/OTTINGHAM. 


I.C.l. RESEARCH FELLOWSHIPS. 
PPLICATIONS are invited for Imperial 
Chemical Industries Research Fellowships in 
Chemistry (including Agricultural Chemistry), 
Physics, Pharmacy, Engineering, Metallurgy, and 
related subjects, tenable at the University of 
Nottingham. A number of appointments may 
made as from Ist October, 1959, with a normal 
tenure of three years. The salary will be within 
the scale £700-£1,000, per annum, depending on 
qualifications and experience. Fellows will have 
status as members of the academic staff, and will 
be eligible for F.S.S.U. benefits and children’s 
allowances. 
)URTHER particulars and forms of application 
may be obtained from the Registrar, to whom 
applications must be returned not later than 
31st March, 1959. [7689 


BICC 

METALLURGIST, qualitied, required for the 

Shepherds Bush research laboratories of 
British Insulated Callender’s Cables Limited. 
The work involved is research on mechanical 
worki and thermal treatment of non-ferrous 
materials. Candidates should have had some 
experience in this field. Five-day week; pension 
fund. Applications, giving details of age, quali- 
fications and experience, should be made to the 
Personnel Officer, BICC Ltd., 38 Wood Lane, 
London, W.12. (7693 


AUSTIN & SONS (LONDON) LTD. 
require, at their Hertfordshire works, Metal- 
lurgist Chemist competent in analysis of copper- 
base alloys. Knowledge manufacture of these 
alloys essential. Details of experience, etc., to 
Managing Director, Atlas Wharf, — iS 








7688 


CAPACITY AVAILABLE 
ALUMINIUM JF{OUNDRIES. 


Gravity Dies Designed, 
Manufactured and Proved. 
Capacity Immediate. 


R- E: QC RMEROD LT» 


EDNALL LANE, BROMSGROVE, 
WORCS. {7695 


QHEET Metal Work, Metal Spinning, Deep 

\ Drawn Pressings, Stamping Press capacity 

200 tons. Max. draw 15”. Enquiries or speci- 

fications to Wades (Halifax) Lids Arden Works, 

Fenton Road, Halifax. [0019 

K ELLERING and Cam Profiling Capacity up 

to 8 ft.x6ft., or 6 ft. diameter. 

RMYTAGE BROS. (KNOTTINGLEY) ~ 
The Foundry, Knottingley, Yorkshire. 


Knottingley 2743/4. 








FOUNDRY 
MANAGEMENT 


A well-known North of England 
company wishes to make a senior 
appointment in its foundry with a 
view to promotion in due course to 
Foundry Management. 


Applications are invited from men 
between 28 and 35 years of age, 
preferably of graduate or equivalent 
status, and who have had sound 
training in foundry practice. 


Replies, which should give full 
details and which will be treated 
in strict confidence, should be 
addressed to Box 1699, c/o Metal 
Industry, Dorset House, Stamford 
Street, London, S.E.1. 

















HEAT TREATMENTS 


EAT Treatment. A.D. Approved, all 
wrought and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [000s 


PATENTS 


THE | Proprietor of British Patent No. 680961, 
for “Circular Annealing Inner Cover,” desires 
to enter into negotiations with a firm or firms for 
the sale of the patent or for the grant of licences 
thereunder. Further particulars may be obtained 
from Marks & Clerk, 57 and 58 Lincoln’s Inn 
Fields, London}? W.C.2. [7690 


‘THE ae of British Patent Now 744698, 
for “Filing Cabinet Locking Controls,” desire 
to enter into negotiations with a firm or s for 
the sale of the patent or for the grant of licences 
thereunder. Further pa: rs may be obtained 
from Marks & Clerk, 57 and 58 Lincoln’s Inn 
Fields, London, W.C. 2. {7691 





PATENTS 


THE Proprietors of Patent No. 682316, for 

“Process for Producing Cast Iron,” desire to 
secure commercial exploitation, by licence or 
otherwise, in the United Kingdom. Replies to 
Haseltine Lake & Co., 28 Southampton Buildings, 
Chancery Lane, London, W.C.2 [7692 


PLANT FOR SALE 


16 TON High-speed Friction Screw Press 
by Hordern, Mason & Edwards. Steel 
Plate Frame. 10 h.p. motor drive. 
TON Eumuco Knuckle Joint Coining 
’ and —s Press; 2” stroke, 31” 
between sides. 
R®E D BROTHERS (ENGINEERING) LTD., 
Replant Works, Woolwich Industrial Estate, 
Telephone: Woolwich 7611-6. 


London, S.E.18. 
(7694 


PLANT WANTED 


"TRICHLOROETHYLENE Plant L.V.2. Good 
working condition. Phone where -— for 


cash offer. Aston Cross (Birmingham) 2 
7687 


SCRAP METAL (SALE & WANTED) 
URGENTLY REQUIRED 


ZINC BASE ALLOY SCRAP 
clean or contaminated 
TURNINGS AND SKIMMINGS. 
MITCHAM QMELTERS L??- 


REDHOUSE ROAD, 
MITCHAM ROAD, 
CROYDON, SURREY. [0008 


B J’ PERRY & C2: LT: 
Exchange Buildings, Birmingham. 2, 
for Phosphor Bronze Swarf and Scrap 

“< Non-Ferrous Metals. 








nd 5986-7. [0013 
NICKEL and High Nickel Content Scrap 
wanted. ‘““Nimonics,” “Inconel,”’ “Monel, 


etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 


TIME RECORDERS 


ACTORY Time Recorders. Rental Service. 
Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borough 
High Street. S.E.1. (o0t4 





SHARDAL CASTINGS LTD 


of 


Buyers 


‘LOWER TRINITY STREET, 


SOE 


Von-Ferrous 


Ip? 


Velephone i | /¢ 


Velal 
BIRMINGHAM. i 











To ‘*Metal Industry’’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E.1. 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 





Waterloo 3333 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


aac 4.4 bs ad WORD, MINIMUM 4/-. 


to be 
SEMI DISPLAY: 2 6 PER INCH. 
BOX NUMBERS: If required 2/8 extra. 
PRESS DAY: Ist PO; 
Cheques, etc. payable to Iliffe & Sons Ltd. an 


included in charge if used in advertisement. 


FRIDAY, for following mow PE. — 
id crossed ** 











Please write in block letters with ball pen or pencil. 
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THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


FULLY ALL 
APPROVED A.1.D. FINISHES 














PHONE TERMIN 





Wallows Lane -Walsallf . § Telegrams. "ABCO-WALSALL' 


Printed in Great Britain by James Cond Lid., Charlotte Street, Birmingham, 3. Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 








SHEET STRIP WIRE SECTIONS 
CUPRO-NICKEL 
STRIP WIRE 


SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





Enquiries to:- 


Jones & Rooke (1948) Ltd 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 








Our technical 
advisory service 
is freely available 


to assist you in 






. makin 
As good as gold! 5 


In its own sphere, and for its own purpose, every the most of 


TJP aluminium alloy is ‘as good as gold’ because it is 
precisely true to the original specification. This 


accuracy is brought about by strict laboratory 
control throughout manufacture. All standard lead 


specifications are available, besides steelmakers’ 
} 
| 
LEAD DEVELOPMENT ASSOCIATION 
18 ADAM STREET, LONDON, W.C.2 
b TELEPHONE: WHITEHALL 6176 
TELEGRAMS: LEADEVEP. RAND, LONDON 











aluminium in the form of sticks, notched bars, pellets 
and special pieces. You can really rely on T)P. 
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158 
Years 
Young! 


We claim a lot in common with Peter 
Pan. In the first place he is made of 
Bronze as indeed are many of the famous 
statues that have been cast from metal 


manufactured in our works. 


Secondly, he is determined never to grow 
old. We, too, are equally determined to 
defy the calendar although our business 


is now 158 years young ! 


Our expert metallurgists and chemists, for 
instance, not only stay abreast of the 
times but trv to keep a pace ahead, since 
the wide range of Non-Ferrous Alloys in 
which we specialise plav a vital part in the 
progress of modern scientific, electronic 


and engineering development. 


Our customers can be assured, therefore, 
that with the experience of 158 years 
behind us, and a 1959 outlook ahead of us, 
we know most of the answers to the 
Foundry problems of to-day—and to- 


morrow ! 


You are cordially invited to make use of 
this expert knowledge. 





